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Prepared by
Mjalee mur mohammad alhruosh jehad horiny
Palestine Polytechnic University -2010

Supervisor
Eng .Sufian Alturk

Abstract

The main aim of this project is to prepare all of the structural design and executive
details of research center.
This building consists of five floors and it contains unlimited activities. This
building is reinforced concrete structure and composite steel-concrete structure.
The project contains the structural analysis for vertical and horizontal loads and the
structural design and details for each member in the project.
In this project many useful previous studies and projects and used them as guidelines

to help through project, such as old graduation projects and civil engineering studies.

For structural design of this project, Jordanian Construction Code was used
for determining live loads, where ACI_318- 02 code is to be used for structural
analysis and design for all structural elements, and some of computer software will
be used, such as Autocad2008, Atir, and Office2007, Etabs,Safe...etc.

By the end of this project, the structural design for structural elements in this
building is done

Aadoal) a8

vii



Vi
vii
viii
Xii
Xiv

XV

daiuall 8

viii

Fosi ) &) gimd) A

B adall 5 Aades

C A E g i sl Salgd

elanyl dadee

_#ﬂﬁl‘l__lmﬁm
gyl ARty el lell Aades
- _'PTLF_EH- .: “.- 2

gl

List of Abbreviations
Jaldadl L. ygd
S g

4 Ball
Aa i
dale B

£ 3iall A8

£ 3 phall Las) il
£ 8 diall Cilaaf

£ pdiall Z ghad

B ppdall 3l

£ Sl 3gia

E s iall s g

T
£ 9 rdiall ad g

Cliol s Guaddl dS 2



 geall e -
E g iall pualle ayig -
e ) adal
Ja sl
AN sula
= I Ry T8
A By
£adall A jlaadll (gl -
A lanall ualia
ilgal ol -
Ah ) Agad ol
Aladll dgal ol
T dapiad) Al b
Ll gl

ALEY) Chagl SN il
Aaiis _
AT apanatll Ldsa -
chaadl Ay jla g Jalail g Ay Bl e al -
Alaadl ) LSy -

Juaal| -
" § b)) Al ) Jlaal¥)
h b il b Ay B Jlaad)
el Jlaatty
4al Jleall
Al Jlaall
233l g OSSN Jlaal
ALATYY jaliall -



Chapter
Four

4-1
4-2

4.9

4.10
411

4.12

dlawaall o aBal)
A& yhal) il akall

]

PP

U Y

daaill Ll d

Sl

z)ua

Apaliay! ol saadl

Aadiiewdl gal

""Structural Analysis and Design™

Introduction
Factored loads
Slabs thickness calculation
Load Calculations (T Section) :-
Design of Topping

Design of Ribs

Design of Beam
Design of one way solid slab
Design of two way ribbed slab
Design of stair
Design of column

Design of isolated footing

47
48
48
48
49
50
62

87
93

98
101
105



4.14

4.15

4.16

4.17
4.18

4.19

4.20
4.21

4.23

Design of basement wall

Design of steel structure

Design of composite beam

Design of steel column in min position (01)
Design of steel column in max position(02)
Design of plate under steel column

Design of connection between composite beam
and column

Design of bracing system in min position
Design of bracing system in max position

Design of profile in the foundation

Ac = area of concrete section resisting shear transfer.

As = area of non-prestressed tension reinforcement.
Aq = area of non-prestressed compression reinforcement.

Ag = gross area of section.

Av = area of shear reinforcement within a distance (S).

At = area of one leg of a closed stirrup resisting tension within a (S).
b = width of compression face of member.

bw = web width, or diameter of circular section.
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C. = compression resultant of concrete section.

Cs = compression resultant of compression steel.

DL = dead loads.

d = distance from extreme compression fiber to centroid of tension

reinforcement.

Ec = modulus of elasticity of concrete.

f. = compression strength of concrete .

fy = specified yield strength of non-prestressed reinforcement.

h = overall thickness of member.

Ln = length of clear span in long direction of two- way construction,
measured face-to-face of supports in slabs without beams and face to
face of beam or other supports in other cases.

LL = live loads.

Lw = length of wall.

M = bending moment.

Mu = factored moment at section.

Mn = nominal moment.

Pn = nominal axial load.

Pu = factored axial load

S = Spacing of shear in direction parallel to longitudinal reinforcement.

V¢ = nominal shear strength provided by concrete.

Vn = nominal shear stress.

Vs = nominal shear strength provided by shear reinforcement.

Vu = factored shear force at section.

Woc = weight of concrete.

W = width of beam or rib.

Wou = factored load per unit area.

@ = strength reduction factor.

Xii



41

43

44

€. = compression strain of concrete = 0.003.

€ = strain of tension steel.

&€; = strain of compression steel.

p =ratio of steel area .
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(1.5 KN/m?) & )i (Partition)
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(KN /m?)(Snow Loads) (m) (h)
1 0 250>h
2 (h-250) /1000 500 > h > 250

3 | (h-400) /400

1500 > h > 500

4 | (h-812.5)/ 250

2500 > h > 1500

Gl A 5 ad) mhau el gl ) aaat aay s Gilad) z B Jlead Jsan ) Tl

Snow Load = (h-400) /400

= (910 400) / 400
= 1.275 KN /m?
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97 1600
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Cgmiia (g0 230 g5l e ~L 1 Saliall il (Wind Velocity Pressure) : g
. (KN/m?2) o2~ 5 gkl u-'aj}(\ cLu.u

(m/sec) Ll Lapaaill de i 1y

Table (3 - 4) : Wind Velocity Pressure (q) According To The German
Code (DIN 1055-5).

Height Above the surface . [m] 0To8 | >8To20 | >20To 100 | >100
Wind Speed . [ m/sec] 28.3 35.8 42 45.6
Wind Velocity Pressure (q). [KN/m?] 0.50 0.80 11 1.30
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Wind Resultant :-

W =Cp *q [KN/m?]

W=Cp*q*A [KN]

Cp : External Pressure Coefficient .

A: Exposure Area.

il e ad) ol iall Aad e 2l olaif i (- )

External Pressure Coefficient (Cp):-

Cp =+ 0.8 (pressure , Wind Ward)
Cp =-0.5(section, Lee Ward )
Cp =-0.7 ( section, Sideward ) , for ....... h/a>0.5
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Cp =- 0.5 (section Sideward ) , for ....... h/a<0.5
h : the hight of building
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. Foundation <luluy)

. Columns sy

. Beams _ sual)

. Slabs wlasall

. Shear wall o=l o)) 2

. Stairs z!osY)

. Retaining Wall 4xtiu) o) jaa
. Bearing Wall ilds ) o
Joint System 2aaill Jual 58
steel beams 4gazall ) suall

column stegl 4oz sac)

AN N N Y U N N N NN

33



_@M\@Edﬁﬂ\@uu\g\ﬁhﬂ\umhkﬂ\ \Mcm_,,g

Spanare]

leale 5 5all Jlaa ¥l sy Al (o 58l J& e 5,08l ALy jualiall (e 5 e Cilaial)
|l i ) L e (53¢ 5300 W15 a5 gl i sl (8 ALl AALEY) ualial) Y

¢ e L ¢ daluuall Al Al U e JlexinsV) Axili sayae g dilisa ) 55l 2 g

. Solid Slabs “iaadll cilasal) A

34



. Ribbed Slabs4e Jadl cilasall Y

e 5 i) 3 A jleaal) Ll g 5 ¢ g g el 138 8 el (pa asanl) 3 a5l |yl
Oyl g8 ALY maebiaill 6 e s 5315 ¢ A350Y) Aapald 53e 52 Le i S liall e
- t\j&\ol@d@&@;c&;ﬁ\

composite slabs lu jall 5 Gaall (e 25 Kall 5 48 jall Clatal)
. One Way Rib Slas a5 oladl 2 42 jhe Siaie
s0lid slabs Liaaall Cilasal)

-: Solid Slabs - - -

- led s Gpend g gil) 138 el
. One Way Solid Slabs 25 sladl & Liaad)l cliiall

/~ one way solid slab
/

main reinforcment =

35



- Tow Way Solid Slabs cslad! b diema) il -0

f,—twu-m*pmrhdslﬂn

/

main reinforcment —

Lomlaihddeas (-)

Lz o) G clsie 8 U o3 (e sV g sl aladind 23

-2 Ribbed Slabs - - -

-t Lad Gpand ) anié de il Claied) Ll

. One Way Rib Slabs 2 5 slail (4 cuac Cilaie i
. Tow Way Rib Slabs osladl 8 cuac Gilaze -

-:(One Way Rib Slabs) - .- -

éjcz\jgjb‘)};..\ledilﬁ}cuu)}u;ojqﬁbwwd\ﬁuﬁc el s34 paAi

36



- Shwvinges i Taver wtes Bafs —.

el Bad, | 1Tom |

-2 (Tow Way Rib Slabs) ¢l - - -
0585 Ladie Lald Lo 50 clalidl Alla 3 aodiesd alad) 3 cuasll Gilsic
Ca e T bl 65 g A e Baall ) sl il

37



COle s s ¢ Alaaall Cliially ClacVl e Jual) Ji 8 dpulud 4alis) pualic

s il A Lol ¢ ey Al ja

& sbo e L)1 ()5S Gy Baal) Jalo dgadl) ) suall (g0 B 5ke - B smnal Hpuall )
. bial) £ i |

- : ( Dropped Beam ) akiludl jguall Y

s a0 Dy Bkl gl e S) Lee i) sSy G ) geadl A e 3 ke
Up stand ) wsidl s (Down Stand Beam) (il cpalas¥) aal & juall (e 2003
. L —section, T-section _swall sda and Cusy (Beam
plasin) i a8 gl 5 32eeY) Lo o ey mhaad) e 3 i5all 5 58l aall aysill |l
.(Limitation of Deflection ) (sLss¥) sl Jale sle) ya an ALl ) gl

38



Al ) gl

Jaalins ¢ o pae s iy [T, U, L e ddline JWSEI Ll 3V 8l (o 35S gm0 Boke (A
deadll o Leipahy dnlujdll jsuall o Daalipe (o) S5 | JSAD alasin) &5 M5 (e
Bl ) 8 Lgalasiin

A Gl e DU el (A seadl aadis

AL o il aleat) Lias Lgle Lailal) Jreadl Ll o) n ) gusal) a5
Al dls Al

Il SIS pual) Gae 05K Allall o2 b5 Lgle afiaill il sall e ) sl a3
Lilall dess o 58 sbn 0585 G S5 lie VI g s

332 3 zla¥1 J gda s

S dalisay Lgie ¢ a IS o) 3l () el ) clalisall €ald Al Hall Cilladld) apuds
(gl il 5 oy il pasanas

(Frames)< LY J saia Jasd ll3 g Lgany aa 320eY) Loy 53

cosmall g elini¥) o el 558 Jumdl e JpeanllBaee W15 ) sund) (o

Al g b)) Leliig ) suall s culaiall (o Jlaa¥) Ji5 3 s )l jeainl) 5aac Y1 yiiad
Ji e 38 ()5S s Llpasanat ang Al i) Gy Jlea) J85 8 (555 pn S8 e 68
eale &3 1 Jlaa¥) w58

abliads | Al shall saae Y5 5 jnaill saee) i 55 o ad Baee V) plgl ) dually Wl

3aee B Al Capiat a5 S jall 5 aall 5 aliadd) 5 g Al 5 Jebiaal) Lgie Bagae JISET 3aacY)
Cdandall s dnaeall 5 duila Al Leiad deadined) 3alal) danhs Cua (e

saac ) @lligh ¢« Johll Cun (e Ao siia g8 el 138 8 Aariiiua) saec Y1 ) Al Ll

o s Aalidl Bl Al e sa L lligh ¢ Lhauda Cua ey ¢ 8 mealll saec Yl ) AiLaYl ¢ AL L)

39



| JSE o sa L lgtay JSAN Alkius (5 a0 5 58 Lo Lgted JSAI Cus (a5 ¢ (Stedl ) 3 )
3aac Yl akalie (e 2ae ()0 2Y) JSEN G s ¢ Aiaaal) Baee U Al

CAasdicall B gl gl cpm (- )

40



-: (Shear Wall)

el U8 aaind s Lele Al gl 38Y) 5 A0 gerl) (5 gl ol Alala Aplis) jualic A
e G)oaall o3a 5 ¢ (shear wall) paill Gl ant s I3V U5 Ll (o8 Jie 488Y) Jlaa¥) daglial
A (5 Al da sl e LeieliS o 3 in ) (g il

1Y) (5 gl da gl e Jand WS L) A gaiall daad ) ol 56y Jaad e o)) jaal) ol Jaat
L'gﬂ\:tn}&d‘ )Sfu...u:u\.uml\ Q)ﬁoiﬁb\f@w@\i\‘;h}}igﬁ) cm\\.g_\uh)al:\gfﬁ\
- OSar Lo 8 aall JEI) S g olant) JS (8 (il () aa 41K

s 58l A glaall el Ol paa e s JUT5 5 5all 255l 5 el 43S ol and) o3 ()5S5 0)

Oa CRail el iaall JalS (8 Gusde S5 L sty el (B palll O an yasd o5 a8 ¢ 4EY)

ol ¢ aebadl o ¢ zoall G gl ¢ Gloasdl oda JiaTiy ¢ Al J peadll i Lgasanal
il bl o fas 0 gAY

41



g Jaal b ualall gla Vg JEY) @l 5l 5 sl @Y1 sl iy Sl JS 8 43

JuadY o laaS Lul jal ciliial) Jilat die 5 bua Gaa pall Joal i) ()5S5 5 cagin Jual s ol 500 a

L dalall Glua sill 5 Cildal 1Y) Gy Jual il 235 ) 3151 dual silly Jual sl 038 o5 Y 31
rsh Ll

doai O e caainall 258N Cann Litiall AES 3 (5 ) ja 2aai Jual 58 alasial A
ol LS el S sl adaal) Cllosall rini s LB il )50 (5 sball il an 5 ) Jual il 228
Alad) £y ga 1 <3 laliall d (40m)
Aalall Ay sha ) il 3Ll 3 (36m)
A il Ay gha 1 <l il L8 (32m)
Adlal) ahalidl 8 (28m)

C(Bem) e Jealill pase Ju Y sy LY

etV 2y oy Lapanad O V) ¢ Liiall oLy ie ks o Lo sl (o a1 () (e a2 5l
el 8 Ay paalial) 4818 aranal (g

O Adjaaly ¢ ¥y ) (B AELEY) pualiall (G deagl dils LY ety
S aals saee Y U S peall ) JE saial) e dadl gl Jlal) clic Lele dadl gl JLall
A2l el JlaaY) Lial 5 el el JLaaY) Jaai i J g s a5 5805 Al L s
el JAI al) Jlaa) Ll 5 J Y 5 7 5B 5 ~ L0 e

42



dab 5 Lgale 28 gl Jlaa) e Teliy s ¢ Dl Gpapanatll Jlaal) oo Jlaall oda (5S35
35l Lai @l Adlida ¢ gl o bl aladi) &8 giall a5 ¢ Aadiivsall Gl & 5 2aa5 aly a8 5l
C ol J8 e Rl gl Jlaal) g A gl Jaas

(Shallow Foundation) sl (bl (camn s g ¥ mhaas (g L B ()5S0 38 Gl 5
bl e lem s ol oY) dseall 4 il ) Lasal) Jleal Ji 4 ) JA1s Baee (580 S8
.(Deep Foundation )Gl Gaul g sill 138 (s s Ao 53 48 yhay

43



o8 o) U el (e Jlea¥) U8 A4S grpingi iy (V€ -T) (VY - T cplSED
g5 e et Lo il 3 Losle ) ) Jlan U &y 0 e gl s n sty ¢ 2 gl G
oY) 8 lial) das

& i) ol ) JEY) e Jssaall LY 5 g lenall juaind) (e 3 e 71 aY)

C)J\Hmﬁé}EA;\)S\QAJJM&W‘)\MB)&MQEMJ\&\@M\&MJ\M&QPM\
¢1;)i‘;a&c)}a@b\)ds@&})ﬁa‘;@bﬁu\(ﬁ}ch\jb@";:ﬁwﬁﬁ o lie Ly Lolds)
el aebad) ¢35 e dadlll Jlaall ALY asanaill 3 HlieV) (e 8 330 S ¢ g gyl

44



Fhear wal —

b
'~ Fangrssius | Shiniegs Bas

ol s (- )

- AaLEay) ol jaad)

Ol dslad o gria e il i) 138 e iy La g Lgdlas (gl el g ol i) il Jail el o2a
85 slaall (g0 i)

il Aaliia) o pas pladiul e Y S g g il ubjwasg._\yu‘g@bu\ oA v
Coaal el bl Aalial) Al AN e daliaY) el 8w ol (Say L BY Y o LVl o &l
et oY) o jaall (e )53l Bac Gl

s e s Al (gravity walls) adsll ol yes
. (cantilever walls) 4 Sl ) jaal)
.(braced walls) dxe 20 &) J2>

45



-1 Aaddicial) A gulal) gal i -

ALy ealiall Alaiall ¢ila gus ) Jeal 6lld 5 :AUTOCAD 2007
i) o1 aY avaaill s ALY Jadl) (e o) jaY @35 : STAAD PRO
Sy aeaill: ATIR
:Microsoft Office 2007

oAl 5 Gl 5 (a saill LUS Jia g g el (e dilise o) 3ad 8 daladinl &3
Aliy) yeabiall sraaill ¢ oY el 5 SAFE
Llay) jealiall el 6l 0¥ @l 5. ETABS

46



47



Chapter Four
Design and Structural Analysisfor Element
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4-1 Introduction

4-2 Factored loads

4-3 Slabsthickness calculation
4-4 Load Calculations (T Section)
4- 5 Design of Topping

4-6 Design of Rib

4-7 Design of Beam

4-8 Design of column

4-9 Design of isolated footing
4-10 Design of basement wall
4-11 Design of shear wall

4-12 Design of stedl structure



4.1 Introduction:-

Concrete is the only major building material that can be delivered to the job site in a
plastic state. This unique quality makes concrete desirable as a building material because it can
be molded to virtually any form or shape.

Concrete used in most construction work is reinforced with steel. When concrete
structure members must resist extreme tensile stresses, steel supplies the necessary strength.
Steel is embedded in the concrete in the form of a mesh, or roughened or twisted bars. A bond
forms between the steel and the concrete, and stresses can be transferred between both
components.

In this project, al of design calculation for al structura members would be made upon
the structural system which was chosen in the previous chapter.

S0, in this project, there are Two types of slabs : One way solid slab, one way ribbed
dlab. They would be analyzed and designed by using finite element method of design, with aid
of a computer program called "ATIR- Soft ware " to find the internal forces, deflections and
moments for ribbed dlabs and by using the previous program and "STAAD PRO
2006",Etabs,Safe, And Sap2000, programs to find the internal forces, deflections and moments
for One way solid slab, and then handle calculation would be made to find the required steel for
all members.

The design strength provided by a member, its connections to other members, and its
cross — sections in terms of flexure, and load, shear, and torsion is taken as the nominal strength
calculated in accordance with the requirements and assumptions of ACI-318-02 (9.5.a) - code.

NOTE:
fc'= 30N /mm?*(MPa) For circular section but for rectangular

( fc'=30*.8=24MPa) .
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4 .2 Factored loads:-

The factored loads on which the structural analysis and design is based for our project
members, is determined as follows:
qu=1.2D.L+1.6L.L.

4.3 Slabs thickness calculation: -

Determine The Required Depth Of The Joist (Rib) Based On The Deflection
Criteria From Table 9.5(A) ,The Minimum Required Thickness Of Joist Is, For Fy =420
N/Mm2 Grad 60.

v' L/18.,5=5.49/18.5=0.296 m , for one end continues .
v L/21=6.14/21=0.293m , for two end continues .
v L/21=552/21=0.262m , for two end continues .
v’ L/18.5=4.01/18.5=0.216m , for one end continues .
(Control)................. ACI-318-02 (9.5.9) .
Select h = 35 cm from the largest span of rib

4.4 Load Calculations (T Section) :-

v' 4.4.1 Calculation Of Dead Load :-

Weight Of Tile =0.03*0.52*2 =0.374 KN /M
Weight Of Mortar =0.02*0.52*22 = 0.229 KN /M
Weight Of Sand =0.07*0.52*1 =0.619 KN /M
Weight Of Topping =0.08%0.52*25=1.04 KN /M
Weight Of Rib =0.27*0.12*25 = 0.81 KN /M
Weight Of Block =0.27*.4*9*1 =0.972 KN /M
Weight Of Plastering ~ =0.02*0.52*22 =0.23 KN /M
Weight of partition =15*0.52= 0.78KN /M

D.Ltota = 0.374+0.229+0.619+1.04+0.81+0.972+0.23+ 0.78 = 5.054

4.4.2 Calculation of liveload :-
L.L =5KN/m? , weight of partition is neglected
L.Ltota =5%0.52 = 2.6 KN/m of rib.
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4 .5 Design of Topping :-

The slab reinforcement normal to the ribs is often located at mid-depth of the slab ,to
resist both positive and negative moments.

45.1 Loading :-

v" Calculation of Dead load .
weight of Tile = 0.03*23*1 =0.69 KN /m?
weight of mortar = 0.02*22 *1= 0.44 KN /m?
weight of sand ~ =0.07*16*1= 1.12 KN /m?
weight of topping = 0.08*25*1 = 2 KN /m?
D.L tota = 0.69+0.44+1.12+2 = 4.25 KN/m?.

v" Calculation of Liveload.
L.L tom = SKN/m?.

Wu = (1.24.25+1.6*5) = 13.1 KN/m.
w,*1?  13.1*0.4°

Mu =
12 12
=0.175KN.m.
fc'=0.8* 30 = 24Mpa
bh?

Mn =042,/ fc'* —
6

* 2
=0.42 E*%*w — 2.19KN.m.

f *Mn=0.55*2.19=1.207KN.m
f *Mn=1.207 > Mu = 0.175KN.m

No structural reinforcement is needed. Therefore, shrinkage and temperature
reinforcement must be provided.

For the shrinkage and temperature reinforcement:
r =0.0018
As =r *b* h=0.0018* 1000* 80 =144mn7¥ /Im

Thenuse® 8 @ 25 cm. in both directions
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4.6 Design of Ribs:-
4.6 .1 Pos. Rib (R06) , Ribbed slab in third floor .
s Material :-

Concrete B300, Fc'=0.8*30= 24 N/mm*=24Mpa
Reinforcement Steel , fy = 420 N/mm? =420 Mpa

i Third floor

Figure(4-1) : Structural Position Plan.

O vy (e e Ermhage B Torgerstoes Saiy

el ok | IFeni | =

Figure(4-2) : Section of ( Rib).
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e Determine The Effective Flange Width (Bg) According
To ACI-Code 8.10.2 For T-Section.
be<L/4
< 16Tf +bw
< c/c spacing .
¢ Requirements For Joist(Rib) Floor According

N

ACI- 318-02 .

A< 75CM oo select : d=40cm

bW =10CmM .o sdect: bw=12 cm.
h<35*B=3512=42CM........coenvvvirns select : h =35cm
Tf > 1/12*d =1/12*40 = 3.33cm .

Tf>50 mm
for permanent fillers between ribs (Hollow block).
=>15inch=381lcm ......ocvvvviiviiinnnen, sdlect Tf = 8cm.

o stem :-
One -way ribbed dlab :-
& 273 é_ ; 637 = 578
Figure(4-3) : Spans Length of Rib (R06).
= Loading :-

v' Calculation Of Dead Load :-

Weight Of Tile =0.03*0.52*2 =0.374 KN /M
Weight Of Mortar =0.02*0.52*22 = 0.229 KN /M
Weight Of Sand =0.07*0.52*1 =0.619 KN /M
Weight Of Topping =0.08%0.52*25=1.04 KN /M
Weight Of Rib =0.27*0.12*25 = 0.81 KN /M
Weight Of Block =0.27*.4*9*1 =0.972 KN /M
Weight Of Plastering ~ =0.02*0.52*22 =0.23 KN /M
Weight of partition =15*0.52= 0.78KN /M

D.Ltota = 0.374+0.229+0.619+1.04+0.81+0.972+0.23+ 0.78 = 5.054
= 5.054 KN/m of rib.

v' Calculation Of LiveLoad :-
L.L rota =5 KN/m? ( Fourth floor)
L.L tota (for rib) =5%0.52 = 2.6 KN/m of rib.
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Using "Atir" Software For The Following Vaues Of Moment And Shear:-

Geometry

Units:meter,cm

1 2 3 4
1 2 3
N Al N
—— A —— A —— A ::|
‘ 0.6 ‘ 5.13 ‘ 0.6 ‘ 5.97 ‘ 0.6 5.18 ‘ 0.6 ‘
‘ | ‘ 5.73 ‘ | ‘ 6.57 ‘ | ‘ 5.78 ‘ | ‘
I I I 1
52.
35.
12.
A-A
Loading
load group no. 1
Dead load - Service Units:kN,meter
5.05 5.05 5.05
5.73 6.57 5.78
Live load - Service Load factors: 1.20,1.20/1.60,0.00
2.60 2.60 2.60
5.73 6.57 5.78
Moment/Shear Envelope (Factored) Units:kN,meter
Moments: spans 1to 3
-40.9 -41.3
-30.4 -30.8 -31.2 -30.8
| 1.87,2.23 | 11.86 |
[ [ 2.25\ |
R t— - H
1116 1.01
6. 1.17 9
22.7
28.6 29.1

2.29 3.44 |

3.29

3.29 |

3.47 231
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Moment/Shear Envelope (Factored) Units:kN,meter

Shear
-36.4 N
334 322 35.3
214 -24.4
L 1 1 1 1 1
1 1 1 1 ]
21.1
24.2
32.1
35.2 36.7 336
Reactions
Factored
—t T | [ [ |
1 1 1 UL T

DeadR 13.38 41.25 41.5 13.52
LiveR 10.83 30.39 30.51 10.9
Max R 24.21 71.64 72.02 24.42
Min R 11.73 54.21 54.68 11.89
Service
DeadR 11.15 34.37 34.59 11.26
LiveR 6.77 18.99 19.07 6.81
Max R 17.92 53.37 53.66 18.08
Min R 10.12 42.48 42.82 10.25

Figure(4-4) : Envelope Shear and moment (Factored) KN.M

Diagram of Rib (R06).
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v Design for positive Moment for Rib (R0O6):-

a) ThisDesign of span No(1) ,L=5.73m
be for T-section isthe smallest of the following:

be <L/4=4.01/4=1.0025m

< 16Tf +bw =16*0.08+0.12=1.4 m

< c/cspacing=0.52m  (Control)
>> use Mu max. Positive for span = 28.6 kN.m .
>> determine whether the rib will act as rectangular or T-section:
For a=t=8cm
d = h - cover — ®/2-stirrups = 350 — 20 — 12/2 -8= 316 mm.
@ .Mnf=0.9*0.85 f_ * t; * b *(d- t/2)

=0.9* 0.85 (24) (0.08) (0.52)(0.316-0.08/2)* 10°
=210KN
oMnf =210KN > Mu =28.6 KN.
Design as arectangular with b = 52cm
m = fy - = 420 _ 0.6
0.85* fc  0.85* 24

_ Mu/f _ 28.6*10 3/0.9: 0.612 N/mm?

b*d? 0.52*(0.316)°

p= i(]_- 1 2mRn )
m

o=_1 (1- \/1_ 2(20.6)(0.612) ) = 0.00148
20.6 420

ASieq = (0.00148)* (520)* (316) = 243 mm?
o Check Minimum Reinforcement Asmin .(ACI- 318- 02,10.5)

Rn

i 1.4

As .. = 4(fy)(bw)(d)2F(bw)(d) .................... (ACI -10.5.1)
o4 1.4

As.. = 4(4—20)(120 (316 ) > %(120 )(316)

As.. =1105<126............. the larger is control

AS,y, = 126 (As,,, = 24317
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As =243 mm*
# of bars= As/ ASpy = 243/153.9 = 1.57
= Note Ap1s = 153.9 mm?
Select bottom bars 2 ® 14 mm. Total As= 307.8mm*.

o Check for Tension stedl yielding:-
Tension = compression

As* fy=0.85* f_.* b* a

307.8*10 °* 420 =0.85*24* 0.52* a

a=12.2mm
= i = E =14.35mm
b, 0.85
.= 316 ~14.35 + 6,003 = 0.063
14.35
e, = 0.063 >0.005 = f =0.9
= Ok

b) ThisDesign of span No(2) , L=6.57m.

be for T-section is the smallest of the following:
be<L/4=552/4=1.38m
< 16Tf +bw =16*0.08+0.12=1.4 m
< c/cspacing=0.52m  (Control)
>> use Mu max. Positive for span = 22.7 kN.m.
>> determine whether the rib will act as rectangular or T-section:
For a=1t; = 8cm
d = h - cover — ®/2-stirrups = 350 — 20 — 12/2 -8= 316 mm
eMnf =0.9¥0.85 f_ * t:* b, *(d- t:/2)
=0.9* 0.85 (24) (0.08) (0.52)(0.316-0.08/2)* 10°
=210KN
@Mnf =210KN > Mu =22.7 KN
Design as arectangular with b, = 52cm

m=_1T =_40 =206
0.85* fc' 0.85* 24

Rn= Mu /f = 22.7*10°/0.9 = 0, 486N/mm?
b*d? 0.52 * (0.316)°

p= i(1- | _ 2mRn )
m fy
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1 (- \/ 2(20. 6)(0 486) ) = 0.0012
20.6

ASeq = 0.0012 (520) (316) =197.18mm’.

o Check Minimum Reinforcement Asmin .(ACI- 318- 02,10.5).
Na 1.4

As . = bw )(d) > =—(bw )(d )cerrerrs errrree. ACl -10.5.1
4(fy)( )(d) fy( )d) ( )

As .. = 4?{1?)(120 )(316 ) > :2'(;1 (120 )(316 )

As., =1105<126............. the larger is control

As, =126mm? < As , =197.18

= Note Ap1z = 113 mm?
— Sdlect bottom bars2 ® 12 mm. Total As= 226 mm?.

o Check for Tension sted yielding:-
Tension = compression
As* fy=0.85* f_.* b* a

226 *107°* 420 = 0.85* 24* 0.52* a

a=38.9mm
C:i:ﬂ:lOEmm
b, .85
=312 210544 003 - 0.087
10.5
e, =0.087 >0.005 =f =0.9
= Ok

c) ThisDesign of span No(3) ,L=5.78 m

be for T-section isthe smallest of the following:
be<L/4=6.14/4=153m

< 16Tf +bw =16*0.08+0.12=1.4 m

< c/cspacing=0.52m  (Control)
>> use Mu max. Positive for span = 29.1 kN.m
>> determine whether the rib will act as rectangular or T-section:
For a=t=8cm
d = h - cover — ®/2-stirrups = 350 — 20 — 12/2 -8= 316 mm
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oMnf =0.9%0.85 f_ * t;* b, *(d- t:/2)
=0.9% 0.85 (24) (0.08) (0.52)(0.316-0.08/2)* 10°
=210 KN.

@Mnf =210KN > Mu =29.1 KN.

Design as arectangular with b, = 52cm

m=__1 = 40 =206
0.85* fc' 0.85* 24

Rn= Mu /f = 29.1*10 °/0.9 = 0.623N/mm>
b*d? 0.52*(0.316)2

=1 (1- |;_2mMRn
pm( 1 fy)

p= L(l - 2(20.6)(0.623) ) = 0.0015
20.6 420

ASreq = 0.0015 (520) (316) = 246.5mm?.
ASreq =246.5 mm?

o Check Minimum Reinforcement Asmin .(ACI- 318- 02,10.5)

’

fc 1.4
As ., =————(bw)d)>—(bw)(d).cccce. rreernn. ACI -10.5.1
4(fy)( )(d) fy( )(d) ( )
/24 1.4
As .. = 2420 )(120 )(316 ) > 220 (120 )(316 )
As.. =1105<126............. the larger is control

As, =126mm?* < As = 246.5
# of bars= Ag/ ASpy = 246.5/153.9 = 1.59
= Note Ap1s = 153.9 mm2
Select bottom bars2 ® 14 mm. Total As= 307.8mm?.

o Check for Tension steel yielding:
Tension = compression

As* fy=0.85* f_.* b* a

307 .8*10 °* 420 = 0.85* 24 *0.52 * a

a=12.2cmr
c- 2 _122 1) 35m
b, 0.85
L= MX 0.003 = 0.063
14 .35
e, =0.063 >0.005 = f =0.9
= Ok
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% Design for negative moment for Rib (RO6) :-

a)  Design of support No. 2

>> use Mu max. negative for support = 30.8 KN.m
Design as arectangular with b=12 cm

m = fy =_ 420 =20.6
0.85* fc' 0.85 * 24

* -3
Rn= Mu/f - 30.8710 /0'? = 2.86 N/mm? (Mpa)
b*d? 0.12*(0.316)

2mRn )

1
p=—@1- -
m

-1 . 2(20.6)(2.86) \ =
b _2\U.0)(2.90) ) = (0.0074
P 20.6( \/l 420 )

ASeq = 0.0074 (120) (316) = 280.6 mm?’ .

— fC’ W > l W —
As .. = 4V(fy)(b )(d)> y (70 [ 1 —— (ACI -10.5.1)
/24 1.4
As .. = 2(a20 )(120 )(316 ) > 5 (120 )(316 )

As,,=1105<126............. the larger iscontrol As ;=126 mm? < As , = 280.6

# of bars= A9 As 3 = 280.6/153.9=1.8
= Note Agp14= 135.9 mmZ.

Select top bars2 ® 14 mm. Total As= 307.8mm?.
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o Check for Tension steel yielding:
Tension = compression
As*fy=085* f . *b* a
307 .8*10 °* 420 = 0.85*24*0.12 * a
a = 52.8mm
c-2 28 6 15mm
b, 0.85
316 - 62.12
T 62.12

e, =0.012 >0.005 = f =0.9

= Ok

X 0.003 = 0.012

b)  Design of support No. (3)

>> use Mu max. negative for support = 31.2 KN.m
Design as arectangular with b= 12 cm
m=_1% =_40 =206

0.85* fc'  0.85* 24

Rn= Mu/f - 31.2%10 3/09—289N/mm (Mpa)
b*d? 0.12*(0.316)?2

p=Ll(1- j_2mn)
m

p=_1 (1- \/ 2(20.6)(2.89) ) = 0.0075
20.6 420

ASeq = 0.0075 (120) (316) = 284.4 mm?”.

o Check Minimum Reinforcement Asmin .(ACI- 318- 02,10.5)

ps . 4V(ff;')(bw )(d)zl'T(bw 1) (ACI - 10.5.1)
_ AJ2a 1.4
AS = 7 (420 )(120 )(316 ) > 220 (120 )(316 )
As,,=1105<126............. the larger iscontrol As , =126 mm? < As , = 284 .4

# of bars= A9 AS g =284.4/153.9=1.8
= Note Agp14= 153.9 mmZ.

Select top bars 2 ® 14mm. Total As= 307.8mm?*.
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o Check for Tension steel yielding:
Tension = compression

As*fy=085* f . *b* a

307 .8*10 °* 420 = 0.85*24*0.12 * a

a = 52.8mm

c. & _528 & omm
b, 0.85
(=316 —62.12 v 4 003 - 0.012
62 .12
e.=0012 > 0005 = f = 0.9
= Ok

¢+ Design shear for Rib (R06):-

a) At supportNo2:
Factored shear forces at d=0.316 m from support
Vu =33.6KN

1 Vu < ;— o Ve
Determine shear strength provided by concrete (® Vc).
®Ve= d* ' hw*d

6
= 075* Y24 012+ 0.316*10° = 23 KN
6
lq> Ve _ 1. 23 =11.5
2 2
1
Vu=20>—®Vc =115............not control
2
2' ;—CDVC <Vu < & Vc
Vu=3B6)dVc=23.........not control

3. @Vcs\Vus@Vc+min@Vs
min @Vs =0.75* bw*d(1\3) or 0.75*V/ *bw*d(1\16)

= 948 or 8.71
min @Vs =948 ........ control
OVc+min@Vs =3248 ......... not control

4. @Vc+min@Vs <Vus< @Vc+ @ *Vi*bw*d(1\3)
@ *V/e *bw*d(1\3) = 46.44
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@Vc+ @*Vie*bwrd(1\3) =23 +46.44 = 69.44
3248 <Vu=336< 69.44

Shear reinforcement > min shear reinforcement

Vu (strength) = @Vc + @Vs

@Vs=33.6-23=10.6 KN

V'S rag = (D* Av * Fy*d)\S re7

Take @6 & 2Leg = Av=56.5 mm?

10.6= (0.75* 56.5* 420* 316* 10\ S reg

Sy =151.6 mm

S<d\2=154 mm

S< 300 mm

Take S=150 mm

Thenuse2® 8 @ 15 cm.

214

Figure(4-5) : Section of ( RO6).

4.7. Design of Beam :-
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4.7.1 Pos. B(04) : Beam in Third floor :-

< Material :-
= concrete B300 Fc' = 24 N/mm?
= Reinforcement Steel fy = 420 N/mm?

+ Section :-
B =60
h =65cm

e L|/185=4.34/185=.235m for exterior span (Contral)

ACI-318-02 (9.5.3)

e L/21=6.8521=0.326 m for interior span

e L/16=1.25/8=0.156m for cantileaver span

= Select h = 65cm.

“. ‘  — — -
1 95m & 40m = 391m = 34?m_§ 6 B5m % JIBJ‘Im& 38m _é

Figure(4-6) : Spans Length of Beam(B 04)
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% Loading:-
Reaction fromrib(1) , D.L =13.59/0.52 =26.13 KN/m
L.L =9.84/0.52 = 18.92 KN/m
Reaction fromrib(2) , D.L =36.32/0.52 = 69.85 KN/m
L.L =25.84/0.52 =49.7 KN/m
Reaction fromrib(3) , D.L =41.12/0.52 =79.1 KN/m
L.L =28.2/0.52 = 54.23 KN/m
Reaction fromrib(4) , D.L =37.26/0.52 =71.65 KN/m
L.L =25.56/0.52 = 49.15 KN/m
Reaction fromrib(5) , D.L =39.91/0.52 =76.75 KN/m
L.L =28.83/0.52 = 55.44 KN/m
Reaction fromrib(6) , D.L =41.5/0.52 =79.81 KN/m
L.L =30.51/0.52 = 58.67 KN/m
Reaction fromrib(7) , D.L =16.37/0.52 =31.5KN/m
L.L =12.41/0.52 = 23.86 KN/m

|

I

il
I

|
I
|
i

I
I
il

e

i
iy

R

]

il

e EE

T Third floor

Figure(4-7) : position of beam (B 04).
Using "Atir" software for the following values of moment and shear
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Moments:

spans 1to 7

-668.1 -684.
-513. -515.1 \ 4741 .485.8 A -522.9
-347.2 , -376.8
-213.4
. | | I | [ | |
| 1 - /il4llll 0|I| |
l ' 1.1417 08 "1 09 ' !
}—‘—( }—‘—( 42.1
1.05 0.43
537.
|1.25| 247 | 301 | 235 156|122 226 | 342 343 | 239 195 | 209 171 |
I I I I I I I I I I I I I |
Shear
630.7 691.
-581.5 -650.
538.8
-523.6 -481.
peap 3069 330. 3629
’ -153.5
- -127.4
-36.4 91. J
[ | [ | [ [ [ |
[T 1 1 1 1 \ 1 TT1 TT1 1 ‘ 1 |
2229 195.5
267.9 221.7
3225 — 276.2
480.5 ' 507.1
617.7 567.3
675.6
Reactions
Factored
[ | | - [ - - [ |
T 1 T IR T T IR |
DeadR 227.15 567.44 216.53 633.28 659.66 269.57 72.07
LiveR 186.36 494.55 366.52 581.09 598.6 315.04 81.48
Max R 413.51 1061.99 583.05 1214.37 1258.26 584.61 153.55
Min R 259.2 695.13 190.75 737.61 853.9 267.1 45.43
Service
DeadR 189.29 472.87 180.44 527.74 549.71 224.64 60.06
LiveR 116.47 309.09 229.07 363.18 374.13 196.9 50.92
Max R 305.76 781.96 409.52 890.92 923.84 421.54 110.98
Min R 209.32 552.67 164.33 592.94 671.12 223.1 43.41

Figure(4-8) : Envelope Shear Diagram and moment (Factored) kN.m Diagram of Beam (B04)

« Design :-
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v Design of Positive Moment for Beam (B4):-

a) Thedesign of span No. (1),L =5.48m,
B =60cm, h=65cm
d=650-40-12-10=588mm
d'=60mm
MU= 417.2KN .m
Fc'=24N/mm*> - B=0.85
0.003  0.003 + 0.004

C d
c = 252 mm
a=Db,xc
a=0.85x252 =214 .2mm
Crox = 292 mm
a = 214 .2mm

max

®=0.65+ 250 *(0.004-0.002) = 0.816
3

OMnc=® *0.85 f, * b* ana *(d- &nax /2)
=0.816* 0.85 (24) (0.6) (0. 2142)(0.588-0.2142/2)* 10°
=1210.4 KN.m

Mu=417.2KN .m<dMnc =1210.4 KN .m

=  Thesection must besingly reinforced section:

0.85* fc 0.85* 24
RN = Mu /f
b* d?

* -3
mn= 417.27107°/0.9
0.6* (0.588 )2

p=—@- 2wy
m fy

0= 1 1. \/1_ 2(20.6)(2.23)
20.6 420

Asreg=p* b* d=0.0056* 600 * 588 = 1975.7 mn»

o Check Minimum Reinforcement Asmin .(ACI- 318- 02,10.5).

= 2.23N/mm? (Mpa)

) = 0.0056
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As. . = Jie (bw)(d)> 1.4 (273 (<] e (ACl -10.5.1)

4(ty) fy
o4 1.4
As .. = 2(420 )(600 )(588 ) > E(600 )(588 )
As ., =1028 .8 <1176 ............. the larger is control
As ., =1176 mm? < As . =1975 .7mm’
= OK

#of bars= A ASpy =1975.7/2545=7.7
= Note Apig = 254.5 mm?

Select bottom bars 8 & 18 mm. Total As= 2036 mn?*.

o Check for Tension sted yielding:-

Tension = compression

As*fy=085* f . *b* a

10* 254.5*10°° * 420 = 0.85* 24* 0.6* a

a=69.86mm

a _0988 g omm

b, 0.85
 588-82.2

822
e, =0.018 > 0.005

= Ok

X0.003=0.018

b) The design of span No. (2) ,L =3.91m
Mu=178 KN .m < ®Mnc =1210.4 KN .m
=  Thesection must be singly reinforced section:

= fy = 420 =
M 0.85* fc 0.85* 24
RN = Mu /f
b* d?

* -3
mn o 178%10°/0.9

06% (058)° = 0.953N/mm? (M pa)
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p=—@- o2
m fy

0= 1 1- \/1_2(20.6)(0.953)): 0.0023
20.6 420

Asreg=p* b* d=0.0023 * 600 * 588 = 811.44 mm?

o Check Minimum Reinforcement Asmin .(ACI- 318- 02,10.5).

As,, = %(bw)(d)z %(bw)(d) .................... (ACl —10.5.1)
vin = %(600 )(588 ) > %(600 )(588 )

As ., =1028 .8 <1176 ............. the larger is control

As ., =1176 mm? > As, = 811 .44mm’

As=1176 mm?

= OK

#of bars= A9 Aspy =1176/ 2545 =4.6
= Note Apig = 254.5 mm?

Select bottom bars5 & 18 mm. Total As= 1272.5mn?.

o Check for Tension stedl yielding:-
Tension = compression
As* fy=0.85* f_.* b* a
5% 254.5%10°° * 420=0.85* 24* 0.6* a
a=43.66mm

-2 43.66 =51.36mm

b, 085

_ 588-51.36
5136
e, =0.031> 0.005

= Ok

X0.003=0.031

S

0) The design of span No. (3),L =3.47m
Mu=115.4 KN .m < ®Mnc =1210.4 KN .m
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=  Thesection must be singly reinforced section:

M= = 40 5
085* fc  0.85% 24
Rnz= Mu /f
b * d°

* -3
mn< 115.4%10°/0.9
0.6* (0.588)2

pzi(l-\/l_i ELLIN
m fy

0= 1 1. \/1_ 2(20.6)(0.62))20_0015
20.6 420

Asreq=p* b* d=0.0015* 600 * 588 = 529.2 mm?

=0.62 N/mm? (Mpa)

o Check Minimum Reinforcement Asmin .(ACI- 318- 02,10.5).

As. . = %(bw)(d)z %(bw)(d) .................... (ACl -10.5.1)
i = %(GOO )(588 ) > %(600 )(588 )

As ., =1028 .8 <1176 ............. the larger is control

As ., =1176 mm?* > As , =529 .2mm°’

As=1176 mm?

= OK

#of bars= A9 Aspy =1176/ 2545 =4.6
= Note Agp1s = 254.5 mm?2

Select bottom bars5 @ 18 mm. Total As= 1272.5mn?.
o Check for Tension stedl yielding:-

Tension = compression
As*fy=085* f . *b* a
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5* 254 5*107° * 420=0.85* 24* 0.6* a
a=43.66mm
-2 @ =51.36mm
b, 085
e — 588 - 51.36
s 51.36
e, =0.031> 0.005

= Ok

X0.003=0.031

d) The design of span No. (4) , L =6.85m
Mu=537.4 KN .m < ®Mnc =1210.4 KN .m
=  Thesection must be singly reinforced section:

M = fy = 420 =
0.85* fc 0.85* 24
RN = Mu /f
b*d?

-3
Rn = 537 .4*10°/0.9
0.6* (0.588 )2

p=—- o2
m fy

S L j 200 o,
420

Asreq=p*b*d=0.0074* 600 * 588 = 2610.72 mm?

=0.2.88 N/mm? (Mpa)

o Check Minimum Reinforcement Asmin .(ACI- 318- 02,10.5).

Jfe 1.4
As i =—~—(bw)(d)==—=(bw)(d )..ccorvver v ACl -10.5.1
4(],y)( whd)= = (bw)(d) ( )
o4 1.4
As .. = m(600 )(588 ) > 250 (600 )(588 )
As ., =1028 .8 <1176 ............. the larger is control
As = =1176 mm? < As ., = 2610 .72 mm 2

As=2610.72 mm?
= OK

# of bars= A9 As 3 = 2610.72/ 254.5=10.25
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= Note Agp1s = 254.5 mm?2
Select bottom bars 11 ® 18 mm. Total As= 2799.5mn?.

o Check for Tension stedl yielding:-
Tension = compression
As*fy=085* f . *b* a
11* 254.5*10°° * 420 = 0.85* 24* 0.6* a
a=96.1mm
c=2 %1 193 1mm
b, 0.85
o - 588 -113.1
° 113.1
e, =0.0126 > 0.005

= Ok

X0.003=0.0126

e Thedesign of span No. (5), L =4.34m
Mu=180.3 KN .m < ®Mnc =1210.4 KN .m
=  Thesection must be singly reinforced section:

M = fy = 420 =
0.85* fc 0.85* 24
RN = Mu /f
b* d?

* -3
an = 180.3%10%/0.9
0.6* (0.588 )2

p=—- o2
m fy

0= 1 1. \/1_ 2(20.6)(0.966)
20.6 420
Asreq=p* b* d=0.0024 * 600 * 588 = 846.72 mm?2

= 0.966N/mm? (M pa)

) = 0.0024

o Check Minimum Reinforcement Asmin .(ACI- 318- 02,10.5).

O LG

Aty (BW)(d ) e, (ACl -10.5.1)
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i = 4&)(600 )(588 ) > iég (600 )(588 )
As ., =1028 .8 <1176 ............. the larger is control
As ., =1176 mm? > As . = 846 .72mm’
As=1176 mm?
= OK

#of bars= A9 Aspy =1176/ 2545 =4.6
= Note Agp1s = 254.5 mm?2

Select bottom bars5 @ 18 mm. Total As= 1272.5mn?.

o Check for Tension stedl yielding:-
Tension = compression

As*fy=0.85* f . *b* a

5* 254.5*10°° * 420=0.85* 24* 0.6* a
a=43.66mm

8 _4306_ 5 35mm

b, 085
 588-51.36

51.36
e, =0.031> 0.005

= Ok

X0.003=0.0374

S

f) The design of span No. (6) , L =3.8m
Mu= 1354 KN .m < ®Mnc =1210.4 KN .m
=  Thesection must be singly reinforced section:

M = fy = 420 =
0.85* fc 0.85* 24
RN = Mu /f
b* d?

* -3
mn o 135.4%10°/0.9
0.6* (0.588)2

pzi(l-\/l_i ELLIN
m fy

=0.73N/mm? (Mpa)
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0= 1 1. \/1_ 2(20.6)(0.73)
20.6 420
Asreq=p* b* d=0.0018 * 600 * 588 = 635 mm?

) = 0.0018

o Check Minimum Reinforcement Asmin .(ACI- 318- 02,10.5).

As. . = %(bw)(d)z %(bw)(d) .................... (ACl -10.5.1)
As .. = %(GOO )(588 ) > %(600 )(588 )

As ., =1028 .8 <1176 ............. the larger is control
As ., =1176 mm? > As . = 635 mm’

As=1176 mm?

= OK

#of bars= A9 Aspy =1176/2545=4.6
= Note Agp1s = 254.5 mm?2

Select bottom bars5 @ 18 mm. Total As= 1272.5mn?.

o Check for Tension stedl yielding:-

Tension = compression

As*fy=085* f . *b* a

5* 254.5*10°° * 420 =0.85* 24* 0.6* a

a=43.66mm

2 _4366_ 5 36mm

b, 085

o — 588 - 51.36
° 51.36

e, =0.031> 0.005

= Ok

X0.003=0.0374
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v" Design for negative moment for Beam (B04): -
e Support No.(2) :-

0.003 0.003 + 0.004

C d
Cc = 252 mm
a=Db,xc
a=0.8 x252 =214 .2mm
Crax = 292 MM
a = 214 .2mm

max

®=0.65+ 20_*(0.004-0.002) = 0.816
3

OMnc=® *0.85 f_ * b* anx *(d- 8nax /2)
=0.816* 0.85 (24) (0.6) (0. 2142)(0.588-0.2142/2)* 10°
=1210.4 KN.m

Mu=56.9 KN.m < ®Mnc =1210.4 KN .m

=  Thesection must be singly reinforced section:

Mu=56.9 KN .m
m=_¥ =_40 _5gp
0.85* fc 0.85* 24
Rn = Mu /f
b*d?
* —3
Rn= —569 10 /0;9 =0.31 Mpa
0.6*(0.588
1 2mRn
=—(1- 1-
p m( y )

p=_L (1- 22000031 =0 00074
20.6 420

Asreq=p* b* d=0.00074* 600 * 588 = 261.1 mm?
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e  Check Minimum Reinforcement Asmin. (ACI- 318- 02,10.5).

3T g L4 _
A= 4(fy)(b\/\b(d)_ fy(bWXd) .................. (ACI-105.0)

As,., = 4(‘{127240) (600)(588) > % (600)(588)
As .. =1028.8<1176 ............. the larger is control
As,;, =1176mm’ > As , = 261.1 mm?

As=1176 mm?

= OK
#of bars= As ASpy = 1176/ 2545=4.6

= Note Apig = 254.5 mm?

Select top bars5 ® 18 mm. Total As= 1272.5mm?’.

o Check for Tension sted yielding:-
Tension = compression
As*fy=085* f . *b* a
5% 254.5%10°° * 420 =0.85* 24* 0.6* a
a=43.66mm
c=2 BB _5 36mm
b, 0.85
o — 588 — 51.36
° 51.36
e, =0.031> 0.005

= Ok

X0.003=0.0374

e Support No.(2) :-
Mu= 376.9 KN .m < ®Mnc =1210.4 KN .m
=  Thesection must besingly reinforced section:
Mu=376.9 KN .m

m=__ =40 _-5p
0.85* fc 0.85* 24

Rn = Mu /f
b*d?
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_ 3769*10°/09 _
0.6* (05897

2mRn

1 Mpa

)

p=_1 (1- |, 420821y -00053
20.6 420

Asreq=p* b* d=0.0053* 600 * 588 = 1869.84 mm?

= i(l-
m

e Check Minimum Reinforcement Asmin. (ACI- 318- 02,10.5).

As,, = fC')(bV\b(d)zm(bV\b(d) .................. (ACI-105.)
V24 1.4
As,, = 2420 )(600)(588) 0 =~ (600)(588)
As .. =1028.8<1176 ............. the larger is control

As,;, =1176mm’ < As , =1869.84 mm?

As=1869.84 mm?

= OK

#of bars= A Aspy =1869.84/2545=7.4
= Note Apig = 254.5 mm?

Select top bars8 ® 18 mm. Total As= 2036 mm?°.

o Check for Tension sted yielding:-
Tension = compression
As*fy=085* f . *b* a
8* 254.5*10°° * 420=0.85* 24* 0.6* a
a=69.86mm
=208 g om

b, 085

_S88-822 X0.003=0.018

S

e, =0.018 > 0.005
= Ok
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e Support No.(3) :-
Mu=79.9 KN .m < ®Mnc =1210.4 KN .m
=  Thesection must be singly reinforced section:

Mu=79.9 KN .m
m=_¥ =_40 _—5gp
0.85* fc 0.85* 24
Rn = Mu /f
b*d?
* -3
Rn = 799*10°/09 - 0.43 Mpa
0.6* (0.5882
1 2mRn
=_—(1- 1-
p m( y )

p=_1 (1- 14208043y - 00011
20.6 420

Asreq=p* b* d=0.0011* 600 * 588 = 388.1 mm?

e Check Minimum Reinforcement Asmin. (ACI- 318- 02,10.5).

3T g L4 _
A= 4(fy)(b\/\b(d)_ fy(bWXd) .................. (ACI-105.0)

V24 1.4
As,, = 2a20) (600)(588) > 0 (600)(588)

As .. =1028.8<1176 ............. the larger is control
As,;, =1176mm’ > As , =388.1 mm?
As=1176 mm?

= OK
#of bars= As ASpy = 1176/ 2545=4.6

= Note Apig = 254.5 mm?
Select top bars5 ® 18 mm. Total As= 1272.5mm?’.
o Check for Tension sted yielding:-

Tension = compression
As*fy=085* f . *b* a
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5* 254 5*107° * 420=0.85* 24* 0.6* a
a=43.66mm
-2 @ =51.36mm
b, 085
e — 588 - 51.36
s 51.36
e, =0.031> 0.005

= Ok

X0.003=0.0374

e Support No.(4) :-
Mu= 4744 KN .m < ®Mnc =1210.4 KN .m
=  Thesection must be singly reinforced section:
Mu=474.4 KN .m

m=__ = 40 -5
0.85* fc 0.85* 24
Rn = Mu /f
b*d?
* -3
Rn = 4744*10°/09 — 254 Mpa
0.6* (0.589°
1 2mRn
=—(1- 1-
p rn( y )

p=_1 (1- 12420825 -0 0065
20.6 420

Asreq=p* b* d=0.0065* 600 * 588 = 2293.2 mm?

e Check Minimum Reinforcement Asmin. (ACI- 318- 02,10.5).

Jfc 14
"= bwd)> == (W) vveoereeenee. ACI-105.
ASyin 4(fy)(vﬂb( )27, (o) ( )
V24 1.4
As, = (420) (600)(588) > 220 (600)(588)
As_.. =1028.8 <1176 ............. the larger is control

AS,, =1176mm? < As,, = 22932 M2

As = 2293.2 mm?2
= OK
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#of bars= A As g =2293.2/2545=9.1
= Note Agp1s = 254.5 mm?2

Select top bars 10 ® 18 mm. Total As= 2545 mm?°.

o Check for Tension stedl yielding:-
Tension = compression
As* fy=0.85* f_.*b* a
10* 254.5*10°° * 420 =0.85* 24* 0.6* a
a=387.33mm
c= a._ % =102.74mm
b, 0.85
e = 588 -102.74
° 102.74
e, = 0.014 > 0.005

= Ok

X0.003=0.014

e Support No.(5) :-
Mu=523.2 KN .m < ®Mnc =1210.4 KN .m
=  Thesection must be singly reinforced section:
Mu=523.2 KN .m
fy 420

m = _ = =20.6
0.85* fc 0.85* 24
Rn = Mu /f
b*d?
* —3
n= 5232710°/09 _ ) 00 e
0.6* (0.5892
1 2mRn
=—(1- 1-
p m( y )

p=_1 (1- [;_A206(28D -0 0072
20.6 420

Asreg=p* b* d=0.0072* 600 * 588 = 2540.16 mm?
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e Check Minimum Reinforcement Asmin. (ACI- 318- 02,10.5).

Jic 14
= bwid)> == (owWd)...vvooereevns ACI-105,
ASin 4(fy)(wb() fy(\Ab() ( )
24 1.4
As,, = 2a20) (600)(588) > 0 (600)(588)
As .. =1028.8<1176 ............. the larger is control

As,;, =1176mm* < As,,, =2540.16 mm?

As=2540.16 mm?

= OK

# of bars= A Aspy =2540.16/ 254.5=9.9
= Note Apig = 254.5 mm?

Select top bars 10 ® 18 mm. Total As= 2545 mm°.

o Check for Tension sted yielding:-
Tension = compression
As*fy=085* f . *b* a
10* 254.5*10°° * 420 =0.85* 24* 0.6* a
a=387.33mm
c=2 -8738 100 74mm
b, 0.85
o 588 —-102.74
° 102.74
e, =0.014 > 0.005

= Ok

X0.003=0.014

e Support No.(6) :-
Mu=108.8 KN .m < ®Mnc =1210.4 KN .m
=  Thesection must besingly reinforced section:
Mu=108.8 KN .m

m=__ =40 _-5p
0.85* fc 0.85* 24

Rn = Mu /f
b*d?
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_ 1088*10°/09
0.6* (0.589°

2mRn

=0.59 Mpa

)

20 6 V 420

Asreq=p* b* d=0.0014 * 600 * 588 = 493.9 mm?

= i(l-
m

e Check Minimum Reinforcement Asmin. (ACI- 318- 02,10.5).

As,, = fc;(bmb(d)zm T C) A— (ACI-105J)

As,., = Eﬁ 20) (600)(588) > 12‘; (600)(588)

As .. =1028.8<1176 ............. the larger is control
As,;, =1176mm’ > As = 4939 mm?

As=1176 mm?

= OK

#of bars= A9 ASpy =1176/2545=4.6
= Note Apig = 254.5 mm?

Select top bars5 ® 18 mm. Total As= 1272.5mnv.

o Check for Tension sted yielding:-
Tension = compression
As*fy=085* f . *b* a
5* 254.5*10°° * 420=0.85* 24* 0.6* a
a=43.66mm
c= 2 2300 _ 5 35mm

b, 085

588 — 51.36

e, =——X0.003=0.0374
51.36

e, =0.031> 0.005
= Ok
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v' Design of Shear for Beam (B04):
d=650-40-12-10=588 mm
e At support No2:-

Factored shear forces at d=0.288 m from support Vu =512.6 KN

1. Vu < %CD Ve

Determine shear strength provided by concrete (® Vc).

® Ve = q:*_VGfC' bw * d

= 0.75*% % 0.6* 0.588*10° = 216 KN

1<I) VC:E* 216 =108
2 2

Vu=512.6> % ®dVc=108.......! notcontrol

2. %(DVC <Vu £ dVc

Vu=5126>dVc=216.......| notcontrol
3. ®Vec <Vu < OdVec + dVs

Determine shear strength provided by steel (® Vs).
OVs, . = cp(i)* Jic *bw xd > f (3)* bw * d

16 3
DVs,,, = (%)* J24%0.6*0.588*10° > 0.75 (%)* 0.6* 0.588*10°

VS in = 81 <882

m
OVs i, = 88.2KN
dVc + Vs, = 216 + 88.2 = 304.2 kN
Vu =5126kN > dVc + dVs ;, =3042kN ............ not control

81



4/ fc'
4. ®Ve +dVs . <Wu S(DVC+CD*T*bW*d

min  —

f )
D * —‘30* bw*d =0.75* %* 0.6* 0.588 *10° = 432KN

304.2 <512..6 < 216+ 432 = 648kN..... control
So categories (4) satisfy:

f 075 075

Vs
Use 2910

2+79*10° 3955%10°
s 420%0.588

S=0.0986 m =19.72 cm
Shax <d/2 =58.8/2=29.44cm <30cm

= Thenuse® 10 @ 20 cm.
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4.7. 4 Pos. B(02) : Beam in Ground floor .

< Material :-
concrete  B300 Fc' = 24 N/mm?
Reinforcement Steel fy = 420 N/mm?
+» Section :-
B =60 , h=65cm
s System:
1 2 3 4
1 2 3
A '11 - A
Il_‘iI 175 ; [ W : 4.2 II'I.‘lI 3. IIl.fiI
.I 47 'I' 465 'I' 13 'I'
[ 138
6.
AR
Figure(4-29) : Spans Length of Beam (B02)
load grouwp no. 1
Dead lcad - Service UnitskHmeter

16,57 5.7 55
ey ___—”"jif - bhisea] v
134
—— ]
— "] Y Y L W

SRR .
A |'_'_'_._._'_'_'I| I I 4 I a 1 1 1 1
L 075045 145 D90 045 144
T

Live Inad - Service Load Factors: 1.20,1.2011.60,0.00
_-—'—'_.I 3 o E@
lﬁ & Y2rh b i ] == -i;';
42 035015 1.8 0ss | 1w 33
LI 1 1

Figure(4-30) : Load Diagram of Beam (B02).
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Moments: spars 1t 3

2623
-305.
-zsgi : x’\\.zuu_r PG 2079
_,-“'f" \ ‘xﬂ'“‘n._
I _'_,.-"f ZZHII] Hg\ ] M""'H—._\_\_ -2
H— = tlogle.? 7 Tl ————H
R e |—|_| /./ |_m.|—| ak.4
101.3 -
e W
T -
02,8
166 2.52 | 2.33 . 2.3 | 214 . 115
I I I 1 I T 1
Shear
4772
bt 9505~
M3, :f'
— .-f"'f
AgE %
H — —— = HH =
e - e ——
gy, 04 e ——4RR. o
-
a5 <
S
539.1

See Beam Details Plan. .
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4.7. 4 Pos. B(06) : Beam in Ground floor .

< Material :-

concrete B300

Reinforcement Steel

Fc' = 24 N/mm?
fy = 420 N/mm?

+» Section :-
B =60 , h=65cm
s System:
1 2 3 4 L]
1 2 3 4
pj A ——1 A J SN ;j L
(LSRG % T 05 166 s 1,66 0.5
: g : ; 1315 ; ' 645 . 6.15 i ;
4
60,
A=k
Figure(4-29) : Spans Length of Beam (BO6)
load grouwp no. 1
Dead lond - Service UnitskHmeter
h.7
W[4 |||
% A vy — e
; 381 14 | 336 ¢ q.3¥ 243 248
[ ! |
Live lued - Scavive Luad Faciues: 1,20,1,2001.60,0.00
fun
aal wa | | as | | s g .
03 | 14 2.6 R b Rk
I

Figure(4-30) : Load Diagram of Beam (B06).
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Momante: epane 1to 1

134T 2l i
074 A 30D -9t .*'ﬁ‘\ ErRadig
P / , £
PR / P, 7
I.-".f I .I""\- £ .?ﬂ 1 -““-H_\_‘_‘— — —""FH_F--,. [ \h\ i
| % A T = L R T
fi. 147 — - I -
|_‘|\\ /S Fig T3 M _-7ha
".__ ¥ 38.5 S e
i / pl.5
N
| 0.4 | 247 WT-H X T | 258 268 | 109 | 206
Chear
4.3 i
190.6 1 1656 ,."H
74 —
- AR it
[ j//’ 337 : s
e = R = e _ |
! /f T s — ==
P — 812 - —s0¢
LT
160, 1241
’_.J"
65

See Beam Details Plan. .
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Chapter Four — Structural Analysis And Design

4.8 Design of Oneway solid dab :-

Figure(4-32) : One way solid slab of Basement 2 Floor.

< Material :-
concrete  B300 Fc' = 24 N/mm?
Reinforcement Steel fy = 420 N/mm?
«» Section :-
v’ L/24=3.34/21=0.146 m , for interior span
v L/24=3.68/24=0.15m , for exterior span
(Control) ................. ACI-318-02 (9.5.9)

= Sdlect h = 25cm
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1
B — — —
AJ L, [ AJ L, [ AJ
0.3 3.08 0.3 2.76 0.3 3.38 0.3
| 3.38 ‘ | ‘ 3.06 ‘ | ‘ 3.68
15.
100.
A-A
Figure(4-33) : Spans Length of Solid Slab (S1)

s Loading:-

v" LiveLoad :-

v Dead Load :

D.L=6.54 KN/m?
d= 150-20-16=114

L.L =5 KN/m?

Weight Of tiles
Weight Of morter
Weight Of sand
Weight Of Solid
Weight Of Plastering

=0.03*24=0.72 KN /m?
=0.02* 22=0.44 KN /m?
=0.07*17=1.19 KN /m?
=0.15*25=3.75 KN /m?
=0.02*22 =0.44 KN /m?
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< Design :-

Moments: spans 1to 3

-26.2

20.9
24.3
1.52 1.86 153 1.53 2.21 1.47

Shear

35.8 0.7 34.8
-35. -34. -31.3
-29.9 065

24.3
27.8
29.1 326

39.4
44.2

Finirel4-24) - Fnvelone moment & shear Dianram of Snlid Slah (S1)

a) Design of shear:-

Vu=394KN
dVe= d* V¢ pwrd
6

= 0.75* Y24 1+ 0114*10° = 69.8 KN
6

® Vc=69.8 > v =39.4
No shear reinforcements is required
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b) Design of negative moment:-

Mu=21.1

m=_1% =_40 =206
0.85* fc  0.85* 24

*1N0-3
Rn= Mu/f = 21110 7/0.9 _ 4 g N/mmy?
b*d?2 1* (0.114)*

p=L (- |, 2mRn)
m fy

p=_1 (1- /1_M) =0.0045
20.6 420

0=0.0045
ASreq = 0.0045(1000) (114) = 513 mrm? /m.
ASeq =513mm’ /m

= Note Ap1z = 113 mm?
= Select main bars ® 12@20 cm

Shrinkage & temperature reinforcement

AS min=0.0018 * 1000 * 150 = 270 MmM?
Use @ 10 @ 25 cm in other direction

o Check for Tension sted yielding:-
Tension = compression
As*fy=085* f . *b* a
565%10° * 420=0.85* 24*1* a
a=11.6mm
-2 116 =13.65mm
b, 0.85
e 114 -13.65
° 13.65
e, =0.022>0.005=f =0.9

= Ok

X0.003=0.022
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c) Design of positive moment.

Mu=24.3

m=_1% =_40 =206
0.85* fc  0.85* 24

*10-3
Rn = Mu/f = 243*107/09 _ 5 1 \/mm?
b*d? 1* (0.114)°

p=L (- |, 2mRn)
m fy

p=_1 (1- /1_M) =0.0053
20.6 420

0=0.0053
ASreq = 0.0053(1000) (114) = 604.2 mm?/m.
ASreq =604.2 M’ )y,

= Note Ap1z = 113 mm?

= Sedlect main bars ® 12@15cm

Shrinkage & temperature reinforcement

AS min=0.0018 * 1000 * 150 = 270 MmM?
Use @ 10 @ 25 cm in other direction

o Check for Tension stedl yielding:-
Tension = compression
As*fy=085* f.*b* a
753.3*10° * 420=0.85* 24*1* a
a=15.5mm
c=2 -1 _1524mm
b, 0.85
e - 114-18.24
: 18.24
e, =0.0157>0.005=f =0.9 OK

X0.003=0.0157
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d) Design of positive moment.

Mu=6.4

m=_1% =_40 =206
0.85* fc  0.85* 24

* -3
Rn= Mu/f = 369107709 - 55 N/mm?
b* d2 1* (0.114)2

p=L (- |, 2mRn)
m fy

p=_1 (1- [,_2208)(059)=0,00133
20.6 420

0p=0.00133
ASreq = 0.00133 (1000) (114) = 151.6 mm/m.
ASeq =151.6 M’/

= Note Ap1o = 78.5 mm?

= Select main bars ® 8@30 cm

Shrinkage & temperature reinforcement

AS min=0.0018 * 1000 * 150 = 270 MmM?
Use @ 10 @ 25 cm in other direction

o Check for Tension stedl yielding:-
Tension = compression
As* fy=0.85* f_.* b* a
167.7*10°°* 420=0.85* 24*1* a
a=3.5mm
c=2-35 _410mm
b, 0.85
e - 114-4.12
s 4.12
e, =0.08>0.005=f =09

X0.003=0.08

Ok
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Ibl=

A

b2 :-

bh3 _ 0.6(0.65)%

4.8 Design of two way ribbed dab :-

Determination of Thicknessfor Two Way Rib Slab:-

rd

N

= 0.013 m*

12

12

BE<10.9/12=0.908 m
<6*0.08+03=0.78m control
<1092+0.3=575m

<

> A

3|

Ib,

~ 30*50*25+8*48* 4

_LAY

=0.207m
30*50+8* 48

_0.78x(0.207)° (0.48)x(0.127)’ , 0.3 (0.293)° 4

=0.004373TM

3 3
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JE— * Q% * *
Yrib:40 8*4+35*15 17'5:12.38mm
40* 8+ 35*15

_ 0.55x(0.1238)°  2*(0.2)x (0.0438)° , 0.15x (0.224)°

I rib = 3 3 3
0,55
o s
\ T T E
'//--"/ ’f i /*/ ud g /_| :’I
(T g =
s i
= /,.f A
\‘L e i i f
0,15
P 4

|, =898x10"m*/b

4
|, 1= 39207 19 5/2 - 0.009m?
0.55

-4
| 4o 2= 89x10 " 115-0.018m"
0.55

-4
| 4o 3= 89x10 " 11.8/2- 0.0098m*
0.55

g oo _4373x10° o
Y, 91xi0™

a :Iﬂ:%:anz
1, 180x10™*

| 73x10™*
a =2 BI04
e 98x10
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4 o2t +2%a,  0485+0722+2* 0455
m 2 4
02<a <2==>0.2<0.529<2

=0.529

According to ACI-code:

o _ In(0.8+ fy/1500)
™~ 36+5b(a —0.2)
b=le 115 4 055
L, 109
11.5(0.8 + 420/1400)

™~ 36+ 5%1.055(0.529— 0.2)

ACI-318-02 (Eq; 9-1)

=0.33m=33cm

- We select the two way ribbed slab Thickness = 35 cm
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Design of two way ribbed dab :-

s Loading:-

v" Liveload :-
L.L =5 KN/m?

v" Dead Load :-
Weight Of tiles =0.03* 24* 0.55*0.55=0.2178 KN /rih*
Weight Of morter =0.02*22*0.55* 0.55=0.1331 KN /rih*
Weight Of sand =0.07*17*0.55*0.55=0.36 KN /rih*
Weight Of top =0.08* 25*0.55*0.55=0.605 KN /rih*?
Weight Of block =0.4*0.4*0.27*9=0.389 KN /rih*
Weight Of block =(0.55+0.4)*0.15* 0.27* 25=0.9618 KN /rih*
Weight Of Plastering =0.02* 22*0.55*0.55 =0.1331 KN /rih*
Weight Of Partition =1.5*0.55*0.55=0.4537 KN /rih*

D.L=3.25 KN /rib*®
D.L=3.25/0.55*0.55=10.74 KN/m®

Design of shear :-

Wu(D) =1.2%10.74 = 12.9 KN/m?

Wu(L) =1.6*5 = 8 KN/m?

La=10.9, Lb=115

Wa=0.75 ,Wb=0.25  According to ACI-code:
10.9+11.5+0.75

Vu(a) =(12.9 + 8) e * 0.55=47 KN

10.9+11.5+0.25 |
Vu(B) =(12.9+8) ——=o— 0.55=16.5KN
0.75

Ve = *V24+0.15+0.316=10° =29 KN

1.1* ®Ve=1.1* 29=31.9KN not OK
Try item three:-

5 ]
PVsmin = *0.15=0.316=10°=11.85 KN

z%*\/ﬂ*u.lsm.mﬁ*lﬁ:1u.ﬂ.=(w

OVe+ OVsmin=11.85+31.9=43.75 KN
Vu(@ =47KN>dVec+ dVsmin =73.75 KN not OK
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Try item fuor :-
oVe + dVsmin< Vu < %/E*bw*d + Ve

075 ==
T\/24*0.15*O.316 =58 KN
58 + 29 = 87 KN = Vu =47 KN oK
Av 5% Vs
5  fyt=d
_Vu _ 47 =
Vs=" = Ve =gmz—38.6 = 24 KN
247941076 24+ 1073

= oyl §S=87cm =200 <2312/:

Use 8@15cm <600 <316/2

Design of positive moment :-
According to ACI-code:
CalL =0.038 Ca.dl=0.036
Cb.LL=0.029 Cb.dl=0.024
Ma positive =( 0.036 *12.9¥12.9% + 0.038 * 8* 10.9%) * 0.55=52.74 KN. m
Mb positive =( 0.024 *12.911.5% + 0.029 * 8* 11.5% ) * 0.55=39.39 KN. M
Mu=52.74KN . m inladirection

1Y s
Kn=—to3iez ~ 1067 . m=206

1 2+20.6+41.067
P =706 1 1=—©p;— =0.0026

As =0.0026*550* 316 = 451.88mm* = As min =126 mm“>113 mm?
Use 218in la direction

Mu=39.39 KN . m inlbdirection

39.39 . .—3
__og 107 _ 0.79 = 20.6
Kn'n.55*n.31ﬁ2 e ’ m= 2.
1 2+20.6+0.79

As=0.0019*550* 316 = 330 mm* = As min =126 mm=<>113 mm?
Use 2d16in |Ib direction
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Design of negative moment :-
Ca. neg =0.075
Ma positive = 0.075 (12.9+8)*10.9% * 0.55 = 102.4 KN. m
Mu=1024KN.m

{1132-1-} 1D....3
Kn m =76 , m = 20.6
2+20.6+7.6
EDﬁ[ 1— [1—-=--]=00024

As =0.0024* 150* 316 =1138 mm= = As min =126 mm=“>113 mm?
Use 4920

4.9 Stair Design:

Figure(4-35) : Stair A

98



= Useh=20 cm and limitation of deflection will considered.

4.9.1.2 Load calculation:-

«» Dead Load:-

= Tiles

= Mortar

= Plaster

= Steps

= Sab
Total dead load

= 0.03*(0.33+0.17)* (24/0.30) = 1.2 KN/m?.
=(0.17+0.3)* 0.02*(22/0.3) = 0.68 KN/ m?.

= (0.02*22)/ (Cos 27) = 0.49 KN/ n?’.

= ((0.5* b*h)* 25=(0.5* 0.3+ 0.17* 25)\0.3= 2.125 KN/ m?

= 0.20 *25/ Cos 27=5.6 KN/ m.
=12+ 0.68+ 0.49+ 2.125+ 5.6

=10.1 KN/ m?.

< Liveload:-
Live load for stairs =5 KN/ m.

++ Factored load

qu =1.2*10.1+ 1.6*5 = 20.12 KN/ m?.

Moments: spans 1to 1

= For one meter Strip, qu = 20.12 KN/ m.

= Assume @ 16 for main reinforcement:-
So,d =20-2-0.8=17.2cm..

3.34

137.2
|

3.34
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Shear

-79.5
-67.7

67.7
79.5

Figure(4-36) : Envelope Shear and moment Diagram of Stair( A).

4.9.1 .3. Design of Bending:-

Calculate the magnitude of the maximum moment by using the shear diagram.

Mu = 137 KN.m/m
Mn e =Mu/0.9=137/0.9 = 152.22 KN.m.

R, - an
b-d
* 6
anuzo.sssmlmz.
1*0.172
m=_f =_4%0 =206

0.85 * fc' 0.85* 24

-1

p=1(1- p2mRn)
m fy

o= _1 (1_\/1_ 2(20.6)(.885))20.00215
20.6 420

A's 1eq=rbd =0.00215* 1000* 172 = 369.8 mm?/m
A's min = 0.0018* 1000* 172=309.6 mm?
Asmin=309.6 < 3698
Use AS 1 = 369.8 mm?”.

Use®d 14 @ 25cm
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4.9.1.4 Check for yielding:-

Tension = Compression
A * fy=0.85* fc' *b*a
369.8* 420 = 0.85* 24*100* a

a=7.6cm

x=2_7"8 _g9sem
b, 0.85

e, = 207894003

S

e, = 0.037 > 0.005—— ok

4.9.1.6. Design of shear:-

Vu=67.6 KN.

ff.*b,*d
fve=-—Y o —w -

fyeo 075" \/z_zt3 10172 L oc
Vu=67.7 KN < @.NVc=1455 KN.

>>>>No shear Reinforcement isrequired. So the depth of the stair is...... OK.

4 .10 Design of Column:-

Table (4.1): calculation of the total factored load for each columnin all Floors.

4th 3rd 2nd 1st G
Ccol | 321.9 928.3 1534.8 2141.3 2748
Cco2 336 871.4 1406.8 1942.2 2477
C03 | 356.8 1060.7 | 1764.6 2468.5 3172.4
Co4 | 578.1 1507.7 | 2437.3 3366.9 4296.2
C05 | 477.3 1242.8 | 2008.3 2773.8 3540
C06 | 242.2 615.1 857.3 1100 1341.7
CO07 | 3478 1035.7 | 1723.6 24115 3100
Cco8 108.6 292.9 477.2 661.5 815.8
C09 | 3723 1129.3 | 1886.1 2643 3400
C10 | 2449 595.7 946.5 1297.3 1648.1
C11 0.00 287.73 | 853.75 | 1419.77 | 1985.79
C12 183.9 383.8 583.7 783.6 983.5
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C13
Cl4
C15
Cl16
C17
C18
C19
C20
c21
Cc22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33

280.5
70.34
222.15
138.25
0.00
301.09
265.55
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

770.6
486.3
1012.78
408.42
119.26
1260.13
893.01
235.7
533.17
716.71
305.75
237.14
236.57
41.15
423.2
489.3
447.63
438.89
149.28
252.01
354.5

1260.7
877.93
1792.36
836.3
423.47
2180.53
1510.19
537.73
1281.1
1805.68
877.7
634.8
68.79
886.44
919.58
1246.85
1126.41
1098.21
44421
736.93
1050.56

1750.8
1269.56
2571.94
1264.18

727.68
3100.93
2127.37

839.78

229.03
2894.65
1449.65
1032.46
1125.01

1361.8
1415.96

2004.4
1805.19
1757.53

739.14
1221.85
1746.62

4.10.1 Design of long column.

= Pos. (C22): Columnin ground floor .

s Loading:-
Pn=3982.62 KN
Lu=35m
M1&M2 =1
K=1
kl_u <34 -12 m ...............
r M 2

1*3.5
0.25* 0.50
.. long Coloumn

=28 > 22

Check slenderness limit:

KU _ 5e <100

r
Slenderness limit not exceeded

ACl - (10.12.2)

2240.9
1661.19
3351.52
1692.06
1031.83
4021.33

2744.6
1141.83
2776.96
3983.62

2021.6
1430.12
1569.23
1839.02
1912.34
2758.95
2483.97
2416.85
1034.07
1706.77
2442.68
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E,I
El =04 2
1+b,

E, = 4750,/ fc' = 4750* /24 = 23270.15Mpa
_1.2DL _ 1.2(2080.77)

‘b, —0.636
Pu 3982.62
x4 * 4
Pt 314%025° _, o103
4
* * * -3
gy _ 04%23270.15*3.06*10° _ _ 01\ o
1+0.636
2
p - P E
(KLu)?
2 %
=314 T4 44 0368 MIN .
(3.5)°
Cm = 0.6 + 0.4[£)
M 2
Cm=1
Cm
d, = >1.0
1-(Pu/0.75P,)
1 608 >1

d = = 1.
™ 1-(3982.62/0.75* 14036.8)
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e. =15+0.03* h=15+0.03* 500 = 30mm = 0.030m
= /2en2 = /2% 3012 = 42.42
—e_ xd_ =0.04242 *1.608 = 0.06822

e
e
e_ 006822 _ ...,
h 05

From Interactio n Diagram
fP, 3982.62*10°, 145

= 2.94ks
A, 19625 1000
g 500-2"40-2%10-25
500

r, = 0.0lWhen — fc = 20
r = 0.044when - fc = 28
by — eterpolati on

r =.027 when — fc = 24

* 2
A =1 * A =0.027 * %: 5301 .4mm?

Check f.P. > P,
tPn,, =f [0.8* {0.85* fc' (A, A+ F A ] e ACI 318 — 2008(Eq.10 - 2)

= 0.65[0.8* {0.85* 24(1963.5 - 53.014) * 10 *) + 420* 53.014* 10 * |

=3.18MN > 2.16MN Ok

Use17d 20. ....... with As Provided =53.4 cm2.
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4.10.2.Design of the Tie spiral Reinfor cement:-
g, = 0451549 1)

‘ [y Ac?
Ag=> = Dg* , Ac=7 = Dc?

Dg=500 mm , Dc = 500-2*40=420 mm
0.24 500°

ps =045

420 4202 1 =00107

__as=n=(Dc—dh)
Ps = t/4(Dc=s)

as=79*10""°
_79+107°= m* (042 —0.01)
Ps = 7/4(0.422 + 3)
S=0.068 take S=7cm c/c
Clear =70-10=60mm<75mm
>25mm
>4/3 size of aggregate=20mm ok

Use @ 10 for 7 cm spacing of ties.
4.13 Design of Isolated footing:-

Once the ultimate column or load is determined, the proper footing can be designed. The
following subsections describe the analysis and design of footing (F22) .

4.13.1 Load Calculation:-

Factored load Pu = 3982.62 KN (Load from column C22)
Soil weight = 16 KN/m?

Column geometry D=50 cm

Allowable soil pressure = 400 KN/m?

4.13.2 Design of Footing Area:-
Allowable soil pressure = 3.734 kg/cm?

Area(A) = Total Weight / Soil Pressure
=3009.69 KN /373.4 KN/m?2
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=8.06m’
Try 2.85* 2.85 Area=8.12m?
Select Foot Geometry 2.85 * 2.85

For the design of the reinforced concrete member factored load
must be used :

Pu=3982.62 KN

Pnet (factored) = Pu/ Area= 3982.62 /8.12 = 490.47 KN/m?

4.13.3 Deter mine the Depth of Footing Based on Shear Strength:-
Assumeh=50cm .....d = 500-75-20 = 405 mm

e Check for OneWay Shear Strength
Vu = (% -0.25- 0.405) x490.47* 2.85=1076.34KN

Vu =1076.34KN

f\Vc = 0'775\@ x 2.85x 0.405x10° = 706.83KN

fVc<Vu notOK
Assumeh=650cm ..... d =650-75-20 =555 mm

e Check for One Way Shear Strength
Vu = (% -0.25—- 0.555j x 490.47* 2.85 = 866.66KN

Vu = 866.66KN

f\Vc = %\/ﬂ x 2.85% 0.555x10% = 968.62KN

fvc>Vu OK

e Check for Two Way shear Action (Punching).

The punching shear strength is the smallest value of the following equations:

fV. =f %[u bij‘/ f'b.d
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1( a [
fv :f.— S 214 f. bd
¢ [b /dJr J ¢ e
. =f —\/ bd
Where:

Column Length (a) 50
¢~ ColumnWidth (b) 50

b, = Perimeter of critical section taken at (d/2) from the loaded area

=n(D+ d) = n(50+55.5) = 331.43 cm.
a, =40 for interior column

fV, =f %(n bij,/ f, b,d= o._gs* (1+ %]* 24 3.314* 0.555* 10° = 3374.87kN

C

*
fV. = (b > +2}/ b,d _O—7S ( 03 2'1‘2’155+ 2)*\/271*3.314* 0.555*10° = 4898.84kN

fV, =f —\/ bd—0;5*\/_4*3314*0555*103 225263kN .... control

Vu = [(2.85* 2.85)— (0.5+0.555)° p/4[* 490.47 = 3555.1kN

Vu > ®Vce not OK
Assume:-h=85cm
d = 850-75-20 = 755 mm.

b, = Perimeter of critical section taken at (d/2) from the loaded area

=n(D+ d) = n (50+75.5) = 394.27 cm.
a.=40 ......... for interior column

S

fV, =f %(u bi}l f. b,d = %* (1+ %}* J24* 394 0.755* 10° = 5464.87kN

C

FV, f—[ % 2|\/ £ pd=2" [40;3255 2)* 24* 394 0755 10 =830208 kN

2 b/d °12

fV, =f —\/ b d= 0;5* J24*3.94* 0.755* 10° = 3643.25kN ... ... control
Vu= [(2-85* 2.85)—(0.5+0.755)° pﬂ * 490.47 = 3377.12kN

f V. =3643.25kN >Vu = 3377.12KN OK
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4.13.4. Design for Bending M oment.

Mu =490.47 *2.85 *1.175* 1.175/2 = 964.95KN

m = fy - = 420 =20.6
0.85* fc 0.85* 24

_ Mu/f _ 964.95%10°/0.9

Rn = - = ~= = 0.6599 N/mm?
b*d 2.85* (0.755)
_ 1 (1- - 2mRn)
m fy
0= 1 1- \/1_ 2(20.6)(0.6599) ) = 0.0016
20.6 420

Asreq = 0.0016 (2850) (755) = 3442.8 mn?
ASeq =3442.8 M7’
r . =0.0018

A min = 0.0018 (2850) (850) = 4360.5mm? control

# of bars= A Aspy =4360.5/201 = 21.7
= Note Api1s = 201 mm?

Use 22 16  Asprovided = 4422mm? (in both direction)

4.13.4. Check for yielding:-

Tension = Compression
As* fy =0.85* fc*b* a
4422 *10°°* 420 = 0.85* 24* 2.85* a

a=0.0319m
-4 ﬁ: 37.53mm
b, 0.85
e, = 231534 5 003 - 0.057
37.53
e, =0.057 >0.005 ... OK
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4.13.5. Development Length (L, ):-

9 [y wi+we*ws
Lo= 7575 “kerscy * AP
db

9 420 1.0+1.0«08

Ld_m V24 %

Available Ld =1750 — 75 = 1675 mm
1675 > 395.05
= OK.

+ 16 = 395.05 mm

Check transfer of load at base of column:
®Pn = ®(0.85fc'Ag)

2
®Pn = 065(0.85)(24)(%) *10° = 2603.6kN < Pu=3982.62 KN.

use the reinforcement of dowels:
3.9826

As = —ﬂﬁ = 50.64 cm?

As 20.005* PS0°, =9.82cm’
4

Use area of sted for dawels = 50.64 cm?
# of bars= AY Asy = 50.64/3.14 = 16.3
* Note Agpoo = 3.14 mm?

Use17 ® 20 dowels As Provided =53.4 cm2

4.13.6 Development Length (L, ):-
Ldb= fy xd,

4./ fc!
420

424

But not less than:
Ldb = 0.04(fy) d,=0.04(420)* 16 =268.8 mm

Avallable Ld =h-cover-db=85-7.5-2*1.6=74.3 cm
74.3 > 32.921 OK

Ldb= x16 =329.21mm control
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NAME
Co1
C02
C03
Co4
C05
C06
Cco7
C08
C09
C10
Cl1
C12
C13
C14
C15
Cl6
C35
C18
C19
C20
Cc21
Cc22
C23
C24
C25
C26
Cc27
C28
C29
C30
C31
C32
C33

4th
145.6
69.5
140.35
436.4
296.5
204.5
156.6
65.8
176.6
524.5
0
3407.04
194.2
250
222.15
138.25
0
301.09
265.55

O O O O O OO0 O O 0o o ol o

3rd
3789
159.6
347
1159.2
681.82
534.6
406.3
163.4
459.8
1221.14
287.73
4125.46
454.4

0
1012.78
408.42
119.26
1260.13
893.01
235.7
533.17
716.71
305.75
237.14
236.57
41.15
4232
489.3
447.63
438.89
149.28
252.01
354.5

2nd
612.2
249.7
553.55
1882
1067.14
865

656

261

743
1918
853.75
4843.88
714.6

0
1792.36
836.3
423.47
2180.53
1510.19
537.73
1281.1
1805.68
877.7
634.8
68.79
886.44
919.58
1246.85
1126.41
1098.21
444.21
736.93
1050.56

1st
845.5
339.8
760.2
2604.8
1452.5
1194.8
905.5
358.5
1026.2
26144
1419.77
5562.3
974.8

0
2571.94
1264.18
727.68
3100.93
2127.37
839.78
229.03
2894.65
1449.65
1032.46
1125.01
1361.8
1415.96
2004.4
1805.19
1757.53
739.14
1221.85
1746.62

FOOTING UNDER COLUMN

G

2748
2477
3172.4
4296.2
3540
1341.7
3100
815.8
3400
1648.1
1985.79
983.5
2240.9
0
3351.52
1692.06
1031.83
4021.33
2744.6
1141.83
2776.96
3983.62
2021.6
1430.12
1569.23
1839.02
1912.34
2758.95
2483.97
2416.85
1034.07
1706.77
2442.68

FOOT

f6

f5

f7

f8

f8

f3

f7

f2

f7

4

f4

f2

f5

f7

4

f3

f8

f6

f3

f6

8

f5

f3

f4

f4

f4

f6

f5

f5

f3

f4

f5
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Chapter Four — Structural Analysis And Design

4.11 Design of Basement Wall:-

+ Position :-
Basement Wall (BW) .

s Material :-
Concrete B300, Fc'=0.8*30= 24 N/mm?=24Mpa
Reinforcement Steel , fy = 420 N/mm? =420 Mpa

s System :-

Figure(4-40) : Basement wall Diagram
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% Loading:-

a) Load calculation
f =30°
K,=1-sin30=05
g =16KN/m’

Self weight of earth
e, =9*h*K,=16*55*05=44

Load from liveload [ L.L=5 KN/m?]
Wmin=P*K,=5*05=25KN/m
W max = 0.5*5 + 16*5.50.5 = 46.5
L oad factor

Wu mini =1.6*2.5=4KN

Wumax =1.6* 46.5=74.4KN

« Design :-

R1=(4*5.5)/2 + 0.5 (74.4 — 4)5.5*(2/3) =140.1 KN
R2= (4*5.5)/2 + 0.5 (74.4 - 4)5.5*(1/3) =75.5 KN
Drope value for one meter = (74.4-4)/5=12.8

qu = 74.4 - 12.8(0.25+0.273) = 67.7 KN

Vu =140.1- (&267'4) *(0.25 + 0.273) = 102.9KN

fV, = %\/ fC’ b.d = %* \24 *1* 0.273*10° = 167 .2kN

®dVc=167.2 KN =Vu=102.9 KN

Design for bending moment :
qux= 4+12.8*x

Sumof Fy=0
*
_ 75-5_(4+(4+12.8 X))* X -0
X=3.14
qux=12.8* 3.14 + 4 =44.2 KN
4 =3.147 3.14%
Mux =75.5#3.14—T— 442 =4 = =1513 KN.m
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m=_—¥ = 40 _p
0.85* fc  0.85%24

_ Mu/f _ 151.3*10°/0.9
Cbrd? 1% (0.273)°
2mRn

fy
0= L (1- \/1——2(20'6)(2'25) ) = 0.0058

20.6 420

Asreq = 0.0058 (1000) (273) = 1583.4mn? /y
ASeq=1583.4mn7 ....... Control
A, min = 0.0012 (1000) (300) = 360mm?/m

RN = 2.25 N/mm?

p= (- 12T
m

Use @ 20@20cm  (in vertical direction) in both sides

Design for horizontal reinforcement :-
A. min = 0.002 (1000) (300) = 600 mm?/m

S

Use @ 10@25cm  (in horizontal direction) in both sides
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Chapter Four — Structural Analysis And Design

Design of the basement wall (01) under concrete column :-

Assumewidthb=0.6 m
Thicknessd=0.3m

Load on thewall (max position) :-

N1: D.L =669 N2: DL =955 N3: DL =654 N4: DL=109]1
L.L =153 L L =160 LL =% LL=118

| | I

wall under concrete column

D.L =1091 KN , L.L =118KN

Pu=12*D.L+16*L.L
=12* 1091+ 1.6* 118 =2215.2 KN

Then design ascolumn , andtheresultis:

Use ®25@10cm  (in vertical direction) in both sides
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Chapter Four — Structural Analysis And Design

Design of the basement wall (02) under steel column :-
Assumewidthb=0.83m

Thicknessd=0.45m

EQ=iT184 EQ=1T154 EQ=2m EQ=170
l T l k3
N1 D L=1% NI DL=11} Ni: DL =31% Nd: DL=193
LL=11 LL=1il LL=ki0 LL =180 N5 DL =253 Né: DL=d

(T LT TLLTTILT | |

wall under steel column

Load on thewall (max position) :-
D.L =328KN , L.L =360KN : EQ =2715.4 KN

Pu=12*D.L+1*LL+1*EQ
=12*360+1* 328+ 1* 2715.4 = 3475.4 KN

Then design ascolumn , andtheresultis:

Use ®20@ 15cm  (in vertical direction) in both sides

Design thetransport load in tension position :-
—Pupq X
=3 (1 h}

34754
1 =

2 (1-21) =73765KN

Y
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T\
As= .
09=fy

_ 737.65

s= =195 cm?
09242

#of bars=19.5/2.01=95 , usel0 bar

Use 5® 20 in both sides

Design the foundation of basement wall under the steel column & basement wall
under the concrete column :-

fc\ =24 MN , fy=420MN ,  Subgrade reaction Ks= 48000 KN/m2

L oad on foundation from basement wall under steel columns :-

Dead Load from stadium :- D.L =28.28 KN/m
Dead load from wall :- D.L =045* 55* 25 =61.9 KN/m

1045

Dead load from columns: D.L = Y =38.56 KN/m

Sumof D.L =128.715 KN/m

Liveload : staduim : L.L =10.36 KN/m

1154
Columns: L.L = 271 = 42.6 KN/m

Sumof L.L =52.94 KN /m

116



Chapter Four — Structural Analysis And Design

EQ=2715.4 EQ=1T154 EQ=271 EQ=2T
NI: D.L=1¢ H?: B.L=112 N3 DL=3% N4: DL=1%3
LL=11 LL=1d LL =360 LL=I&l y il e
Tl ipa WedLem
& DL=263 LL=104 v l J'
LA L LU L LU LI L LR LE L L LY :

(B -DL=1}7 LL=5k2%

e bbb WA S LU S LSRRI LU BRI L L DR

wall under steel column

L oad on foundation from basement wall under concrete columns :-
Dead load from wall :- D.L =0.30*55* 25=41.3 KN/m

Load on thewall (form point load to line load) :-

Lineload from Q1 =D.L = D.L/H = 669/6.3 =106.2 KN/m
L.L=L.L/H=153/6.3=24.3KN/m
Lineload from Q2 = D.L = D.L/H = 955/10.65 =89.7 KN/m
L.L=L.L/H=160/10.65=15KN/m
Lineload from Q3 =D.L = D.L/H = 945/11 =59.5 KN/m
LL=LL/H=94/11=85KN/m
Lineload from Q4 =D.L = D.L/H = 1091/9.2 =118.6 KN/m
LL=L.L/H=118/9.2=128KN
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| DL =i N2 DL =958 MS: L. =654 Md: [l =Ri0o]
L..1 1=5 L L =160 L L =" L. L 11N
-'J' n > L"-\- l"-\.
- = - . e -
4 ‘e . /__.-' o -
- - : "~ f,—- o
- P - -
S R"\.‘ -~ 4 \.""\-\.
e | H\{:’ P -
., - o by
e, P e S
P e, o . = T
s . - ., -
_,-"f i -~ e
<t C
_,-'A 3 .-f"f M'x\ e
o b e

(CIITIITIITITIIIITIIII]

COTITTITIL T LI

(o] | DL=106.2 L.L =243 Od - D L=1186 L L

i g i I 0 0 8 A

pressure from safe program for two wall = 250 KN/m2

Pressurefor onewall = (pressure*B)/2 , B :isthewidth of strip footing
= (250*2)/2 = 250 KN/m

Then theresult of design the foundation under two wallsis:

Use ®28@ 15cm  (inlong direction) Y direction
Use ® 25@20cm  (in short direction) X direction

Pr
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Chapter Four — Structural Analysis And Design

ASfrom pressure (AS 1) & point loads (AS 2)

I R R R VR

L

Tocalaculate AS1:-
Pressure from safe program for two wall = 250 KN/m2
Pressurefor onewall = (pressure *B)/2

= (250*2)/2 = 250 KN/m

From ater programethedesign of AS1is:-

Use 49 20 (in thickness of the wall)
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r sl sl sl e sl s sl e
i F

Tocalaculate AS 2 :-
Take N4 asexample:

Lineload from point load ( D.L) =D.L /(L/2) = 1091/ (9.2/2) = 237 KN/m
Lineload from point load (L.L)=L.L /(L/2) =118/ (9.2/2) =25 KN/m

From ater programethedesign of AS1is:-

Use 3® 28in threelayer (in thickness of the wall)
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v" Design of shear wall :-

4.15.1 Pos: - W05

= Material :-
concrete  B300 Fc' = 24 N/mn??
Reinforcement Steel fy = 420 N/mm?

=  Section :-
t=40 cm .shear wall thickness
Lw = 5.4 m .shear wall width
hw=17.5 m.story height

;T'\l L/T'\
s e
Fih i A
L) (=2
p o
1 1]
L i e Yl o
e
5 R15
= =
AT =g
5 =3 ST1
,N
&
!
)
; BAa
, - A

Figure(4-48) : Load from earth of Shear wall (WO05).
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v' Design:-

= Design of the Horizontal reinforcement:

Critical Section

M = ﬁ =2.7m...... control
2 2

%"" _175 g5

d =0.8xlw=0.8x5.4=432m

V, =2117KN
M, =13660.1 KN.m
fc'
V 1= 5 xbxd
V24

Vo = 5 0.40 x 4.32 *10° = 1411 KN

Vv :,/fC’xbxd+Nu><d

¢z 4 4x L,
Assume N, =0
* 3
v, - V24 x 0.40 x 4.32 %10 L0x432 oo ikN
4 4x5.4
— |W( fc' + ZIXN;J
C X
V., = N w N hxd
2 M, I, 10
vV, 2
<M“ —'W>:3.7>o
v, 2
=V =Will apply
2x 205
5.4(\/ﬂ+ j
- Jﬂ+ 48x045) | 040x432 1o oo
2 <1366.1_g> 10
2117 2

Control for V-;=1411 KN
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S, Fy xd
v =Yooy 227 a0 1m1 kN
f 0.75
-3
An 141107 _ 0 000776m . control
S, 420x432

M = 0.0025x b = 0.0025x 0.40 = 0.001
S
5.4

I
<Z*=—=101m
> 5 b

S, <3xh=3x0.40=12m

6
S - 2x A, _ 2x113x10 _0.226m
0.001 0.001

~Usef 122@20cm c/c  For thereinforcement in two layers (horezental )

= Design of Vertical reinforcement:

A, = {0.0025 + 0.5[2.5 - T—WJ( SAW - o.oozsﬂ xS, xh

w ZX

A, =|00025+08 25- 12 _2X7 440051 |55 xh
" 5.4 )\ 250x 450
A, =0.0025x S, xh
-6
S = 2x113x10 ~ _ 0.22m ... control
0.0025x 0.40

| 54
<¥-=-""_=18m
S 3 3

S <3xh=3x040=12m
S1<0.45m

~Usef 12@20cm c/c  For thereinforcement in two layers (vertical )
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Chapter Four — Structural Analysis And Design

= Design of Moment:

E)
—(=A)
: "

>

X~

(i B

w “\I P K 4
£TUArS BTORY S
s E10714 14.2 5 [0RT4

989.5 STORY3

12670 STORY?

17515 HI0RY]

3222 34

St

Figure(4-49) : Moment and Shear Diagram (W05).
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The boundary elemant isrequired if C :-
Co___ W
600* (dn/ hw)

assume dn/hw> 0.007

c>_ 24
600* 0.007
Cw=C-0.1x Lw
Cw>1.285-0.1x5.4=0.745m
C\N29=@:0.6425 m
2 2
SdectCw=0.75m >0.57m

Ast = Y Asy
S,

=1.285m

Ast = 54 x 2x113 = 6102mm?
0.2
z 1
Lw N 0.85x b, x fcxLwx h
Asx fy
zZ 1

w ,, 0.85x085x 24x54x040 -
6102x107° x 420

0.06

Mu =0.9x0.5x Asx fyx Lwx (1—L£)
W

Mu = 0.9x 0.5x 6102x10°° x 420% 5.4 (1— 0.06)
Mu = 5850kN.m
MUpesgr = 193765850 = 13526KN.m

Mu 13526x10°
_ % - 5-9 = 7695.2 mm?
fyx (Lw—Cw) 420x(5.4—0.75)

Ast,,, =0.08xbxCw
A, =0.08x 400x 750 = 24000 mm’ > Ast = 7695.2 mm’
Ast = 7695.2 + (4* 113) = 8147.2mm’

Select 14928
with As = 14x 615 = 8610 mm? > Ast = 8147.2 mm?>.
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Chapter Four — Structural Analysis And Design

DESIGN OF STEEL
STRUCTURE
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Design of composite beams:-

Dead load for solid dab :-

Tiles=0.03*24=0.72
Mortor =0.02*22 = 0.44
Sand =0.07*17=1.19

Slab =0.15*25=3.75
Plastering =0.02*22 = 0.44

Sum of dead load = 6.54 KN/m2

Liveload =5 KN/m2

D.L=6.54 KN/m2 ,L.L =5 KN/m2

il A b a3 bk kL 1 k]

compute factored load on beam :-
25.44

LL =228 0224 = 1.42 kip/ft
3.28
Factored load :-

D.L =1.2¢1.73=2.076 kip/ft
L.L =1.6*1.42=2.272 kip/ft
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Compute the moment :-

#[2 * * 2
My = WEI - (2.D?ﬁ+2.2?2; (16.8+3.28) — 1644 Rlp/ft

Select the section , AS,, 1 —

!:s——-5905m
2.54

Assumea=lin,
ts —g = 5,905 —0.5 =5.404 in

Mu 1644+12

S
(Db*_r}-'{ +£5__1J 0.9+ FD{IEIZ"'S‘}D‘L]] = 36.7 in

ASyeq =

d=13.12 for W,;.120 By assumed

sdlect Wysuis2  Ag=44.7 , d=13.71 , bf=12.48

Be =;1 +16.8+328+12 = 165.3 in

< beam spacing =3.68*3.28*12 = 144 in ... controlled [

T=C
As*fy =0.85* f n*be*a
44.7*50=0.85*3.5*144.8*a

AN

a=51<ts=59

WiZwis2

the nominal strength moment:- B E AL COMPOSITE

Mn=Ag*fy{§+ ts— 3 )

= 44.71%50( == + 5.9 — =) = 1892.46

®Mn=0.9189246=1703.2 =2 Mu=1644 ........... OK
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Design of shear (studs) :-

C=0.85*f \*be*a
=0.85* 35* 1448* 51=2197 kip  ..... controlled

T max = 55.8* 50 = 2790 kip

The # of shear connectors required for each half span (N) :-

L max 2197
= =-——=03

N — =
on 23.6

Qn : from table 16.8.1(nominal strength for stud) ,
Yain diameter * 3in headed stud = 23.6 kip

Spacing for studs :-
L 16.8+3.28+12 .
P= #IN ONE RAW 62 =10.661n

Pmax =8*ts=5.9* 8=47.2in
Pmini=6* diamerter =6* 0.75=45In

Then pmax>p>pmini

47.2>10.66> 4.5 , OK
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Design steel column (01) in minimum position :-

Material :-
Fy steel =50Ksi

Load in story:-
Dead load in story =20.81 KN
Liveload in story =16.91 KN

D.L =20.81 KN/m2 ,L.L=16.91 KN/m2
N D S S SN N N D U N N

DL= 17488 KN DL= 17488 KN
LL=14204 KN LL=14204 KN

16.8

+ o

Dead Load on each steel column =(20.81*16.8)/2 = 174.88 KN
Live load on each steel column =(16.91*16.8)/2 = 142.04 KN
PU inonestory = 1.2¥174.88 + 1.6 *142.04 = 437.024 KN
PU intwo story = 2* 437.042 =874.05

Load in roof story :-
Dead load in roof story =13.33 KN
Liveload in roof story =8.45 KN

D.L=13.33 KN/m2 , L.L =8.45 KN/m2
) Y Y Y VY

DL=112 KN DL=112 KN
LL=71 KN LL=71 KN

16.8

F : -
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Dead Load on each steel column =(13.33*16.8)/2 = 112 KN
Live load on each steel column =(8.45*16.8)/2 = 71 KN
PUinonestory = 1.2¥112 + 1.6 *71 =248 KN

Total load on steel column =874.05 +248 = 1122.05 KN
Total load in Kips = 1122.05 *0.224 =251.3 Kips

o Effectivelength :-

Kx* Lx =1*29.52 * 12 =354.24 in
Ky*Ly =1*29.52*12 =354.24 in

e Slender ratio :-

m :&=110
r

Fcr =22 ksi

o select Ag,., -

oPn = Pu

®*Fcr*Ag=Pu

0.85* 22* Ag =251.3

Ag = 1343 in*

e Select theprofile:-

W 12*50 : Ag=14.7 : rx =5.18 , ry=1.96
KL 35424
ry 196
KL 35427
rx 518

F..=8ks  fromthe chart

0.85* 8*14.7=99.96 ksi < 251.3 ksi not OK

Select agreater profile:

wWi12*65 ,Ag=191 ,rx=528 , ry = 3.02

KL 35427
rx 528
KL 35424
ry  3.02
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Fcr=19Ksi

0.85*19*19.1> 251.3

308.46 > 251.3

OK

e Check local plate buckling :-

No local plate buckling

Fer 2977 L 50 = 18.33Ksi
cr 1542 = lo. )
0.85*19.1¥18.3>251.3

297.1Ks > 251.3Ksi

Material :-

WiE=55

MINI COLUMN

Design steel column (02) in maximum position :-

Fy steel =50Ksi

Load in story (right position) :-

Dead load in story =25.44KN
Liveload in story =20.86 KN
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D.L =25.44 KN/m2 , L.L =20.86 KN/m2
EETFEEEEEEEEEEESE

L= 2157 ks DL 23T KN
i ;

LL=175224 KN
16.8

Dead Load on each steel column =(25.44*16.8)/2 = 213.7 KN
Live load on each steel column =(20.86*16.8)/2 = 175.224 KN
PU inonestory = 1.2¥213.7 + 1.6 *175.224 = 536.78 KN

PU intwo story = 2* 536.78 =1073.56 KN

Load in roof story (right position ) :-
Dead load in roof story =16.3 KN
Liveload in roof story =10.43 KN

D.L=16.3 KN/m2 ,L.L=10.43 KN/m2
Gl Vi U D I I

L= 13692 KN = 136,92 KN
LL=87612 KN LEL=ETal2 KN

16.8

Dead Load on each steel column =(16.3*16.8)/2 = 136.92 KN
Live load on each steel column =(10.43*16.8)/2 = 87.612 KN
PU inonestory = 1.2¥136.92 + 1.6 *87.612 = 304.48 KN
Total load on steel column =1073.56 +304.48 = 1378 KN

Total load right in Kips= 1378 *0.224 =308.68 Kips

Load in story (left position) :-
Dead load in story =28.87 KN
Liveload in story =23.89 KN
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D.L =28.87 KN/m2 , L.L = 23.89 KN/m2
1 T T 1 1 1111

L= 14435 KN DL= 1443% K
LL=11945 KX LL=11"43% K}

10)

*

Dead Load on each steel column =(28.87*10)/2 = 144.35 KN
Live load on each stedl column =(23.89*10)/2 = 119.5 KN
PU inonestory = 1.2¥144.35 + 1.6*119.5 = 364.34 KN

PU intwo story = 2* 364.34 =728.68 KN

Load in roof story (left position ) :-
Dead load in roof story =18.49 KN
Liveload in roof story =11.95 KN

D.L =18.49 KN/m2 , L.L = 11.95 KN/m2
L L L 1 1 1 1]

LL=3%7% KN Lo=8aT kN

Dead Load on each steel column =(18.49* 10)/2 = 92.45 KN
Live load on each stedl column =(11.95*10)/2 = 59.75 KN
PU inonestory = 1.2¥*92.45 + 1.6 *59.75 = 206.54 KN
Total load on steel column =728.68 +206.54 = 935.22 KN

Total load left in Kips=935.22 *0.224 =209.48 Kips
Total load left & right = 209.48 + 308.68 = 518.16 Kip

e Effectivelength :-

Kx * Lx =1*29.52 * 12 =354.24 in
Ky*Ly =1*29.52*12 =354.24 in

134



e Slender ratio :-

:&2110
r

Fcr =22 ksi

o select Ag,., -

0.85* 22* Ag =518.16

rx =5.51

Ag =27.7in?
e Select theprofile:-
W 12*120 : Ag=35.3 ,
Fcr = 21 Ksi
®Pn = Pu
0.85* 21 *35.3>518.16
630> 518.16 OK

e Check local plate buckling :-

No local plate buckling

, ry=3.13
|
.
KL 35424 en
rx 551 '
KL 35424 NGt
ryr 3.13 _ )
Wi2=120
MAX COLUMN
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y. =113.17

F.. =0.658'
OPn = Pu
0.85%19.7 *

591.1 ksi >518.16 ksi OK

Design of plate under steel column :-

Load on column in story (right position) :-
Dead load in story =25.44KN
Liveload in story =20.86 KN
Dead Load on each steel column =(25.44* 16.8)/2 = 213.7 KN
Live load on each stedl column =(20.86* 16.8)/2 = 175.224 KN
PU inonestory = 1.2¥213.7 + 1.6 *175.224 = 536.78 KN
PU intwo story = 2* 536.78 =1073.56 KN

L oad on column in roof story (right position ) :-
Dead load in roof story =16.3 KN
Liveload in roof story =10.43 KN
Dead Load on each steel column =(16.3*16.8)/2 = 136.92 KN
Live load on each steel column =(10.43*16.8)/2 = 87.612 KN
PU inone story = 1.2¥136.92 + 1.6 *87.612 = 304.48 KN

Total load right on steel column =1073.56 +304.48 = 1378 KN

Load on column in story (left position) :-
Dead load in story =28.87 KN
Liveload in story =23.89 KN
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Dead Load on each steel column =(28.87*10)/2 = 144.35 KN
Live load on each steel column =(23.89*10)/2 = 119.5 KN
PU inonestory = 1.2¥144.35 + 1.6 *119.5=364.34 KN
PU intwo story = 2* 364.34 =728.68 KN

L oad on column in roof story (left position ) :-
Dead load in roof story =18.49 KN
Liveload in roof story =11.95 KN
Dead Load on each steel column =(18.49* 10)/2 = 92.45 KN
Live load on each steel column =(11.95*10)/2 = 59.75 KN
PU inonestory = 1.2¥92.45 + 1.6 *59.75 = 206.54 KN
Total load left on steel column =728.68 +206.54 = 935.22 KN

Total load left & right = 1378.1 + 935.22 = 2313.3 KN

. _ A
fp=085=fc\= H—zmi.

1

®-=06 , isthestrength reduction factor
A _ A
W 1, and A, =2

fp=085224=1%06=1224 MN = 12240 KN

_PU 23133

—_— T — 2
1=y T 12240 0189M
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o thelenghN:—
N=jJA,+4, Nz=d

=0.5(0.95*d — 0.8*bf)
d=13.12in =33.3cm
bf=12.32in =31.3cm

=0.5(0.95*33.3 - 0.8*31.3) =3.29cm = 0.0329 m
N=,A;+ =v0.189 + 0.0329 =0.468 = 46.8 cm

e Thelength B :-

p=2 2189 _ 5404 m =404 cm
N 0468

e Determinethethickness of plate:-

_N—-095=d 0468 —0.95+0.333

5 5 =0.0758

m

_B-08=bf 08-08+0313

> > =0.768

n
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d=bf 03330313

n . . 0.080
_A=d=bf pu
YT A bf 20,2085+ fc =4,
4+0,333+0313 23133
= * = 0.998
(0333+0313)2  0.6+0.85+24000+0.189
2V/x 21/0.998
y= — = —— =1, , ¥y=1
1+vIi—-x 1+viI-998
take y =1
= 2=pu — 0.0758 233133
P=mM® 00«fy=B=N_ 0.9 *344.75 + 0,404 + 0.468
=0.0212m =21.2mm
I 2epu 2 %33133
P=0% 09sfy=BsN_ " 0.9 = 344.75 = 0.404 = 0.468
=0.0215m =215mm
tp =y =n' 2IPU 1400807 2% 33159
P=Y 09+=fy=BsN _ ~ 0.9 = 344.75 = 0.404 = 0.468
=0.0226m =226mm .............. Controlled

. Select plate (450*450*25 )mm
Material fy=50 ksi
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Design of connection plate between composite beam & column :-

Material - fy piace =50kS . fil iace = 65 ks
fut pore = 100 ks
f¥ weta =60Kks

Design of shear for one bolt :-

®PRN=0.65* 0.45* fubolt* Ab* m
T2,
=0.65* 0.45* 100 * Eﬂj—ﬁ * 2=35.16 kip

Design of shear for bearing :-

PRN=0.75* 24* fuplate* t* db
=0.75* 24*65*6/8* 7/8 = 76.7

pu _ 12024

# of bolt required = oFR = HER & 3.42

Take 4 bolts

Design of spacing :-

pu for one bolt o = 120.24
®Fut  BH="3

L min=

30
. - \\
L min 0.75+65+0.63 0.97

Edge spacing L =0.97%
>15*db=15* 7/8=1.13"

Take edge spacing = 2\

L< L max = 6

....... Controlled
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<12*t=12* 0.63=7.52"\
L=2V<Lmax .......... OK

Center to center spacing :-

L> 097%
> 3*db=3* 7/8=2.6N
TakelL =34
Design of weld :-
2\\ _ 3 \\
Assumet = - , amn=—
g 16

amax =3/8-3/16=5/16 , sdecta=4/16
a< 3/8 , te=a

®Rn base=0.75*t* 0.6 * fy
=0.75* 3/8* 0.6 * 50 *2 =16.875 kip

®Rn weld=0.75* te* 0.6 * fu
=0.75* 4/16* 0.6* 60* 2=13.5Kip .......... Controlled

L=120.24/135 = 89 |, take L= oW
Lmin=4*416= 1\ < 9\ ... OK

254* 9\ =228cm

Weld req for oneside=12cm , take weld=18cm

Design of bracing system in minimum position :-

a=tan~" E =38.6

Tx =161.5* cos 38.6 = 126 kip

Ty = 161.5* sin 38.6 =100 kip

Materid :- fy =50 ks, fu=65ksi

Assumet= 0.5%

Fromtable5.11.1 , amin= 0.25\\, amax = 8/16 — 1/16 = 7/16
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Select a =6/16
te=0.707 * 6/16 +0.11 = 0.375
®Rn base=0.75*t* 0.6 * fy
=0.75* 0.5* 0.6 *50 = 11.25 kip
®Rn weld=0.75* te* 0.6 * fu
=0.75* 0.375* 0.6 * 60 = 10.125kip ........ controlled

26
L=—=2 =124\ 124*254=316cm

T 10125

Select L Forweld=32cminbothsde, 16 cmfoeonesde
L=—2" —987\\ ,087*254=25cm

"~ 10125

Select L Forweld=25cminbothsde, 13 cmfoeonesde
L min=4* 6/16= 1.5 , 15%“\*254=381cm........... OK

Dsign of platein bracing system :-

Material :-fy=50ks , fu=65ks

®* Tn>Tu
0.9* 50 *Ag = 161.5
Ag =358

Assumet = 0.5% -
L=Ag/t=358/05=7.17in
L= 717\ * 254=18cm 3

Design of tention member :-

Material :-fy=50ks , fu=65ks
Yielding limit state :-

®* Tn=Tu

® * fy*Ag = Tu
0.9* 50*Ag = 161.5
Ag =358
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Stiffnesslimit state :-

L/r = 300

L=v52+42=64 , 6.4*328*12=252
252

— =084
| LS*3%0,
Select profile L (5 * 3 * 0.5 )% , Ag=3.75 Wi 5
R=1.652 84 .. 0o, oK MINI TENTION MEMBER

Design of weld between tention member and plate :-

amn=0.25(5.11.1)
t=05=2025 , amax=8/16-1/16=7/16
select a =6/16 , te=0.375
®Rn base=0.75*t* 0.6 * fy
=0.75* 0.5* 0.6 *50 = 11.25 kip
®Rn weld=0.75* te* 0.6 * fu
=0.75* 0.375* 0.6 * 60 = 10.125kip ........ controlled

1615
L_

- =159\ | 159* 254=404cm
10125

Sdlect L Forweld=41cminbothsde , 20.5cmfoeonesde
L min=4* 6/16= 15 , 15\ *254=381cm
L return=2* 6/16 =075 , 0.75\\* 254=19cm ........ OK

Design of bracing system in Maximum position :-

a=tan™!(-) =744

Tx =531 * cos 74.4 = 141.2 kip

Ty =531* sin 74.4 =511 kip

Materid :- fy =50 ks, fu =65 ksi

Assumet= 1M

Fromtable5.11.1 , amin= 0.25\\, amax = 16/16 — 1/16 = 15/16

Select a =14/16
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te =0.707 * 14/16 +0.11 = 0.728\

®Rn base=0.75*t* 0.6 * fy
=0.75* 1* 0.6 *50=22.5kip

®Rn weld=0.75* te* 0.6 * fu
=0.75* 0.728* 0.6 * 60 = 19.6 Kkip ........ controlled

5
L= %‘; =262\ 26.2* 254=68cm

Sdlect L For weld =68cminbothside , 34 cmfoeoneside

L min=4* 14/16 = 35\ , 35\ *254=8.89cm
34>889 .......... OK

41,
L= — 729N\ 7% 254=182cm

19.6

Sdlect L Forweld=19cminbothsde , 9.5cmfor oneside

L min=4* 14/16 = 35 , 352“*254=889cm
95>889........... OK
. . . v

Dsign of platein bracing system :-
Materia :-fy=50ks , fu=65ks ir

®* Tn=Tu J
0.9* 50 *Ag =531 I
Ag=11.8
Assumet = 1\ ~ S
L=Ag/t=118/1=118in ' "'-=:}
L= 11.8\*254=30cm

Design of tention member :-

Materia :-fy=50ks , fu=65ks
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Yielding limit state :-
®*Tn=Tu
& *fy*Ag=Tu
0.9* 50 *Ag =531

Ag=118

Stiffnesslimit state :-

L/r = 300
L=v9Z + 252 =9.3\ . 932\ 328%12=367"
_ 367 _
r= 55 =135 !
L B=Sx]
Select profile L (8 * 5 * 1)\ , Ag=13 MAX TENTION MEMBER
r=249>135.......cccc0vvnn.... OK

Design of weld between tention member and plate :-

amn=0.25(5.11.1)

t=1>0.25 , a max =16/16 - 1/16 = 15/16
select a =14/16 , te=0.375
te=0.707*a+0.11=0.707 * 14/16 + 0.11 = 0.728

®Rn base=0.75*t* 0.6 * fy
=0.75* 1* 0.6*50=225kip

®Rn weld=0.75* te* 0.6 * fu
=0.75* 0.728* 0.6* 60 =19.6 kip ........ controlled

53
L= F; =271\ 27.1*254=688cm

Sdlect L Forweld=70cminbothsde, 35cmfoeonesde
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L min=4* 14/16 = 3.5\ |
L return = 2* 14/16 = 1.75"

35\ * 254=89cm
. 175N *254=19cm ........ OK

Design horizontal profilein bracing system (maximum) :-

Total load in Kips = 1125 *0.224 =252 Kips

o Effectivelength :-

K* L =5%3.28* 12=196.8in

e Slender ratio:-
m = &zloo
r

Fcr =22 ks

o selectAg,., :-

d*Fcr*rAg=Pu
0.85* 22* Ag 2251.3

Ag=13.43in*
e Select theprofile:-
W 12¥50 : Ag=14.7 : rx =5.18
£ =0 — 1004
Ty 196
F..=22ks  fromthe chart
0.85* 22*14.7= 2749ks > 251.3 ks OK

e Check local plate buckling :-

, ry=1.96

KL 196&37;—'
rx 518

" ]
Wi2%50

_ BenPeragpcane
Y5 PR P difeg
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No local plate buckling

Design horizontal profilein bracing system(minimum) :-

Total load in Kips = 634 *0.224 =142 Kips

e Effectivelength :-

K*L=26328* 12=102in

e Slender ratio :-
_ KL

= —=100
r

Fcr =22 ksi

o select Ag,., -

®*Fcr*Ag = Pu
0.85* 22* Ag =142

Ag=76in*
e Select theprofile:-
W 12*30 : Ag=8.79 : rx =5.21
L= =673
Ty 1.52
F..=28ks  fromthechart
0.85* 28*8.79=209.2 ks > 142 ks OK

e Check local plate buckling :-

, ry=152
i ‘“l..l" |
KL 102 _ N
rx 521
. FAN 3
W12%30
BEABIEBRACING MIN
=_—=_""=147<158
Y =504 =
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No local plate buckling

Design of weld between steel column and sted plate :-

Aw =aw * eLw
Hu= 1125 KN

Column profile: W (12* 65)
Design of weld :-
a=1 >amin
amax =a-1/16=16/16-1/16=15/16in , sdecta=14/16in
te=0.707 * 14/16 + 0.11 = 0.728\

®Rn base=0.75*t* 0.6 * fy
=0.75*1* 0.6 *50=22.5kip

®Rn weld=0.75* te* 0.6 * fu

=0.75* 0.728* 0.6* 60 =196 Kip ........ controlled
250224
L req= HT — 128\ 128\ * 254=325¢cm

L available = 12*2 + (12 -2 *t)*2 = 24 + (12 - 2*0.39)* 2 = 46.44\\
L available = 46.44\ =118cm=L req=32.5CM ......oevvvvvvnnnnnnnn, OK
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Design of profile in the foundation:-

Vumax =126 kip
Mu max = 126 *(0.15*3.28 ) = 61.9 kip . ft

Assume compact section :-

®Mn = Mu

d*fy*Zx = Mu
0.9*50* Zxreq=61.9
Zxreq=1.377

Select aprofile=W(8* 67)  Zx for this profile
=702>Zxreq=1377 , OK

Check local plate buckling :-

bl

Y= 5 = 4.4 : from chart
Vi=4.4<y, =223 , OK
NO local plate buclingat M < Mp (plastic hinge)
_h _s125 _
Yw— tw_ 087 10.75
yw=10.75 < y,=90.5 , OK

A

wWEBx67
PROFILE IN THE FOUNDATION

No local plate buckling at web at M < Mp (plastic hinge)

Now compact section is correct
Design of shear :-

® Vn=Vu

0.9* 0.6* fy * d* tw=Vu
0.9*0.6*50* 9* 0.57 2126
138.51 > 126 , OK
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Check shear local plate buckling :-

_h 6125
tw 057

No local plate buckling a T < TY
No limitation of deflection because no live load

=10.75 <y limit=57.1

Design of groove weld between plate under the column and the profilein the
foundation:-

Design of the shear groove weld :-

te=tw=0.570 , tw: web thickness of profile
®Rn base=09* te* 0.6 * fy
=0.9*0.57* 0.6*50=15.39kip ........ controlled

®Rn weld=0.8* te* 0.6 * fu
=0.8* 057* 0.6* 60 =16.41 kip

L req = % =8.18" ,8.18\\* 254 =2057cm

L available from profile W(8*67) :-

L available=d of profile=9in=22.86 cm

L available=22.86cm > L req=20.57 cm 0.15 cm
— T =126 kap

Design of the tention groove weld :-

MU 84.375 - X :
Tu= e T e 126 KN.m ]u_ : [u=282kp
L

Tu=126* 0.224 = 28.2 kip

te=tw=0.935 , tw: flangethickness of profile
®Rn base=09* te* 0.6 * fy
=0.9* 0.935* 0.6*50=25.245kip ........ controlled
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®Rn weld=0.8* te* 0.6 * fu
=0.8*0935* 0.6* 60=26.9kip
282

— - \\ A\ -
L req= TS 1.1 , 11N * 254=283cm

L available from profile W(8*67) :-
L available = bf of profile =8.28 in=21.0 cm

L avallable=2.83cm > L req=21 cm
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Appendix (A)

Architectural Drawings

This appendix is an attachment with this project
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TABLE 9.5(a)—MINIMUM THICKNESS OF
NONPRESTRESSED BEAMS OR ONE-WAY SLABS
UNLESS DEFLECTIONS ARE CALCULATED

Minimum thickness, h

Simply One end | Both ends
supported | continuous | continuous | Cantilever

Members not supporting or attached to partitions or
other construction likely to be damaged by large
deflections.

Member

Solid one-
way slabs

Beams or
ribbed one-
way slabs

MNotes:

Values given shall ba us%d directly for members with normalweight concrete
{density w, = 2320 kg/m*) and Grade 420 reinforcement. For other condi-
tions, the values shall be modified as follows:

a) For structural lightweight concrete having unit density, w_, in the range
mgﬁ? Iégma. values shall be multiplied by (1.65 - ﬂ.ﬂlﬂw,} but not

s than 1.09.

£120 £124 £/28 £M10

ENne L85 /21 L8

b) For £, other than 420 MPa, the values shall be multiplied by (0.4 + £, /700).

Table(4-1) MINIMUM THICKNESS OF NONPRESTRESSED BEAMS OR
ONE-WAY SLABSUNLESSDEFLECTIONSARE CALCULATED

TABLE 9.5{s) — MAXIMUM PERMISSIBLE COMPUTED DEFLECTIONS

Ty ol member Diefleciion o be congidersd Deflecilon limitaling

Flat raots mot & inig or attacieed o no- vt dellection due i e oad L E
airuciursl slemen Mﬂ 1o e caminged by £-180
large deflections
Floom nof aupporting or stinched fo nonstrec. | immedsts deflecion dus & live load L
tural edemsants likoly to b damagesd by Inrga £/360
sieflectiom | [P PPy e
Roaf ar fioar construction supparting o That part of e total detlecton coourng afer
mitmchied o nonsiruciursl slements ikely 1o be | aRachman of nonsruchurel slements (Sum of fAB0°
damaged by large dallscions E::{gﬂu-lﬂew 11!"!'.;1'](\ LT 'Iﬂﬁaﬂc :ul:.ilar.uirﬂ_-l:l

b T 1 ar immediale daflecion die 1o any
Roal or floor consiruction supparting o ;
aftachid bo nonstruciural slemants not ey e | 208icaal Bve bad) £ 2400

e darnaged by |arpe defiections

* Lami1 not imanded 10 sadsgumand aganst ponding. Pond
walar, and consmenng long-ssrm atiscis of ol susmeed Dade. camdes, constructon lemnos, and miabiity of provsons o
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Table (4-2): MAXIMUM PERMISSIBLE COMPUTED DEFLECTIONS
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Appendix (B)

Structural Drawings

This appendix is an attachment with this project
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6. BUILDING CODE REQUIREMENTS FOR STRUCTURAL CONCRETE
(ACI-318M-02) AND COMMENTARY CODE (ACI -318-02).

7. Uniform Building Code (UBC-97).
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